Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 







■ i^cU'(%C^nyv^'N A-: 




^iQ-^f^ 



.•:aiJ 



^TT -i 



': ■ -i^ 



/--• 




I •• 



;^^i;.^.:;- » 



•% 



^ 



J 



1. 



V 



ASTRO-^THEOLOGY 

Or a Demonjtxatiom of the 

Behsq and Attributes 

OF 

G O D, 

- F R O M A 

SURVEY 

O F T H E 

:. -H EAVENS. 

, ll^LUSTRATED With CoppCI P^CS. . 

V By "W . D E R H A M, Canon of lVi}^i>r, Kt&ot 

of Upminfiery i n Efex^ andrRR.S. 

t:'' The Founh Edition much corrected. 



_/.: 

i O N D O N: 
Printed ty W. and J. I n n t s, Pfinters to the Royal-So- 
ciety, »t the Prince's Arms ii the Weft End of St. Panls, ' 
MDCCXXI.. 



^F- •« «^ <^ a^^***— ^«««ia%Ml^n«««fa»«v* 



Pi" 

) I • ' 

i 

i 



nqn I 



« i\ 



i, u /'\ 1 ^ii'j 




% 






To His Royal Highness 

G E O RGE, 

Prince of Wales, Prince 
Eleftoral of Brunfmck- 
Luneniurgy &c. 

Dake of Cornwall and Roth/ay, Duke 
and Marquefs of Cambridge ^ Earl 
of Chefler^ MHford Haven^ and 
Carrecky Vifcount North' MUrtoity 
Baron of Tewksbury and RenfreWy 
Lord of the Iflands, and Steward 
of Scotland, and Knight of the 
moft Noble Order of the Garter, 

Great Sie, 

0\JK Royal HigK 
nefs haying done me 
fo great an Honour 
^ to take this Book under 
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Epiftle Dedicatory, 

Wm^mmmmmmmi^mmmmmmmmma, i ■ n ■ i i ii> 

your Patrona2e,with great 
Humility and Thankful- 
nefs I lay it at your Feet ; 
not doubting but that 
(whatever my Perform- 
ance is) the Subject will 
be acceptable, it being a 
Vindication of the Ex- 
iftenC0 and Attrihutes of 
that infinite Being, to 
whom your Royal Highnefs 
hath no lefs pioufly than 
juftly afcribea your great 
Royal Father's and your 
Family s peaceable Accef- 
fion to the Crown, and 
Dignity of thefe Realms. 

That the BlefEngs of 
the fame moft merciful 
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Being may be perpetua^ 
ted to your Royal Highnefs 
and all Tours, is the hear- 
ty Prayer of. 



Moft lUttftrious S I R, 



Your Royal Highmfs's 



mod hamble obedient 



Servant, 
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W. Derbam. 
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T O T H ]^ 

READER 

Concerning tbe 
Third, tad this Fourih Edition. 

iOtwithJlaiiJing that a Book 
I is more complete and va- 
i luttble hf Addttiom and 
A Amendments, yet I think 
that many and great Additions are an 
hardjhif and injuftice to the Purcha- 
fers of a former Edition j and there- 
fore have in this, and in the forego- 
ing Editions, avoided ft as much 
as well I could, although fame of my 
learned 
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learned Friends would have perfuaded 
me to it, and alfo contributed their 
Ohfervations, 

hut yet from what I have faid in 
the Preliminary Di(c. p. 3. 'n will^ I 
doubt noty be expeffed, that I Jhould 
gtve fome account of the Ohfervations 
which the long and good Glaffes in my 
Hands, have afforded me fince the 
laji Edition of this Book, 

But I have little to boafi of here^ 
having (befides the old former Com" 
plaint of the want of a long Pole to 
manage Mr. Huygcna*^ Glafs with) 
many great hindrances in my Obfer* 
vations, partly by a very dangeroui 
Fit of Sicknefsy which hung long a* 
bout me I and partly by my necejfary 
Affairs calling me to matters of ano- 
ther nature. But fome of the mofi 
confiderable of my Ohfervations were 
thefe. 

I. Fiewing Venus with Mr. Huy- 
gcQs'5 Glafs divers nights^ when near 

A 4 her 
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her Perigee^ and much horned , I 
thought I faw Anfradlus, or Rough- 
neffes on the concave fart of the en- 
lightened edge (fuch as we fee in the 
New Moon) which I have reprefent- 
ed as nearly as I could in Fig. iz. 

2. In my frequent views of Jupi- 
ter, / find his Belts to have great 
variations j that they change their 
Places } that their Breadths alter y be- 
ing fometimes broader yfometimes con- 
fiderably narrower j that fometimes 
they are more in number y fometimes 
fewer j fometimes they are darker 
and blacker j fometimes thin and only 
like a Mifl, Towards the Poles of 
Jupiter are the greateji Alterations y 
there being fometimes few y or no Belts 
toward one or the other Pole ; fome- 
times one quite acrofs the Polar Parts, 
another reaching but half, or a Part 
of the Way. And even about the , 
middle, or Equatorial Parts of Ju- 
piter, where there are always Belts 

(and 
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(and commonly ttvo) yet thefe vary 
conftderably. Sometimes they are 
nearer one another^ fometimes far^ 
ther afunder : fometimes they are 
confiderahly broader^ efpecially that 
near eft the middle j fometimes as con^ 
fiderahly narrower: Sometimes they 
both advance towards one Pole; and 
then recede towards the other oppofite 
Pole. Of many of thefe /Appearances 
I took Draughts^ and defigned to have 
enquired whether they had certain 
Periods ; but want of health and lei-' 
fure prevented me. 

And not only the Belts, hut the 
Spots alfo of Jupiter vary greatly ^ I 
do not mean the Spots occafioned by 
the Shade of the Satellites, but fucb 
as ar€ on the very Disk: which are 
fometimes of one fornty fometimes ^f 
another y and oftentimes none to be 
^ feen at all, although the fame Face 
fif Jupiter Jhould be towards us. 

3. The 
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3 . 7T}e lafi thing I Jhall mentton 
is the Nebulofe, xvhich are thofe gla^ 
ring whitijh appearances, feen with 
eur Tele/copes in Andromeda'x Girdle, 
Hercules's Back, Antinous'^ Foot, 
Orion's Sword, in the Centaur, Sa- 
gittary, ^c. which appear through 
the Telefcope y fomewhat after the 
manner, as Cor Cancri doth to the 
naked Eye. 

Thefe Ncbulofe / have often view-' 
ed with Gtajfes of very different 
lengths, particularly that in pede Ao- 
tinbi with Mr. HuygensV ; hut 1 con- 
fefs that I could never difcern what 
they are } neither indeed could I per-' 
ceive any great difference in their ap- 
pearances through a very good Glafs 
iff about 1 4 foot, and others of ^o and 
40 feet, yea Mr. Huygens'^ of 1 16. 

But indeed the grand obftacle to all 
my JAews with Mr. HuygensV Glafs 
was the Vapours near the Hori^on^ 
which not only obfcured the ObjeB^ 

but 
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bta caufed fo great a trembling and 
dancing thereof y as made it no lefi 
difficult to be dtfiinBly and accurately 
viewed^ than a thing held in the hand 
isy when danced and Jhaken back* 
wards and forwards. By this means 
my ExfeBations from Mr, Haygcos'f 
Glafs were frequently fruflratedy ex- 
cepting in nights that were more than 
ordinarily ferene and clear y which 
was commonly in fuch as were the 
mofi intenfely Frofty and Cold, 

Finding it therefore unlikely that I 
jhould do much more with Mr, Huy- 
gens'x Glafs than I had donCy I refio"' 
red it to the Royal Society which lent 
it me^ (and to whom Mr. Haygens be- 
queathed it by his laft Will) content- 
ing myfelfwith the Fiews it had given 
mCy and that I had dif cover edit to be 
an excellent Glafs y which Dr, Hook, 
and fome others of our be ft Judges took 
to be good for nothing, 
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And now having gtven this account 
of my Obfervattons, and alfo Jhewed 
what hindef^d my completing of them 
(which may excite farther Enquiries y 
as well as ferve to vindicate my felf) 
I fhall recommend thefe things to fitch 
as have good Glaffes^ particularly ta 
the Diligence and Accuracy of my ve^ 
ry ingenious Friendy the Reverend 
Mr. Pound, into whofe hands the 
Royal Society have put that noble Be* 
quefi of Mr. Huygens, and who is fo 
well accommodated for raifing and U" 
fing that Glafsy as to have feen (among 
6ther confiderable things) the five Sa- 
tellites of Saturn j which I confefs 1 
eould never reach y nor above three of 
them, that I could be fitre were Satel- 
lites : I fay that I could be fitre were 
fitch y becaufe it is not very eafy to dt' 
fiinguifb which are Satellites, and 
which are fmall Teleicopick Stars, 
which very frequently fhew themfelves 
in a Glafs of fitch goodnefs as that is, 

J re* 
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/ remember that I once verily thought 
J had found out [even Satellites o/Sa- 
turn, with this very Glafi of Mr. Huy^ 
gens, fo regularly were they placed 
in refpeB of Saturn. But when I 
came to examine them the following 
nights^ I found that there were real-^ 
ly no more than two Satellites, the 
refl heing fmall Ftxt Stars. But 
Mr. PoundV Skill and ExaBnefs in 
fuch ObfervationSy is I know Jo great ^ 
(and I may add that of my fagaciom 
friend Dr. Halley too^ who / hear 
hath fee n the fame) that I do not fay 
this by way of Caution to them, al^ 
though it may ferve as fuch to many 
others. 

And now for a Clofe I fhall take 
this opportunity of publickly owning^ 
with all honour and thankfulnefsy the 
generous Offer made me by fome of my 
Friendsy eminent in their StationSy as 
well as Skill and Abilities in the 
LawSy who would have made me a 

Prefent 
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Prefent of the May-pole in the Strand, 
(which was to he taken down) or any 
ether Pole I thought convenient for 
the management of Mr. Huygens'j 
Glafs. But as my incapacity of ac- 
cepting the favour of thofe noble Mc- 
coeaates, hath been the eccafion of 
that excellent Glafs being put into bet- 
ter hands, fo I ajfure my felf their 
expeBations are abundantly anfwer- 
edy by the number and goodnefs of the 
Ohfervations , that have been, and 
will be made therewith. 
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Preliminary Difcourfe, 

CONCERNING 

The Syflemes of the Heaoens, 
theHahitaiilityrfthe Pla- 
nets, and a Plurality of 
Worlds, ufefulfor the read- 
ing of the following Book. 

{ Phyfico-Theology having 

met with fo quick a Sale 

as to come to a third Im- 

prcflion before the Year 

was expired, but efpecially the Ibli- 

cications of many Learned Men, 

a both 
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both known aod aakaowa, have 
given me great encouragement to 
fulfil my promife, in (ending abroad 
this other Part, relating to the Hea- 
vens: which (hould fboner have feen 
the light, but that I was minded not 
to interrupt the Reader's patience 
with many Notes (which I could not 
well avoid in my Phyjico-Theolo^y 
and which ray Rough-Draught of 
this was burthened with) and there- 
fore I threw the greateft Part of them 
into the Text: which neceflitated 
me to tranfcribe the whole. And 
when my Hand was in, I new-made 
fome part of it, and added many 
new Obfervations of my own, which 
I then had lately made with fbme ve- 
ry good long Glafles I had in my 
•hands 5 one of Campam's grinding; 
and others of Efjgii/b work, which 
exceeded itj but efpecially one of 
Mr. Huygem's of above no feet, 
which few for goodnefs do furpafs. 

Of 
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Of thefe Obfervations the Rea- 
der fhould have met with many 
more (and I believe fome of my in- 
genious Friends do expert more) but 
that I lie under two inconveniences. 
One the want of an open free Ho- 
rizon, my Habitation being fur- 
rounded much with Trees. The o- 
ther, and indeed the chief, the 
want of a long Pole of loo or more 
i^tiy to raife my long Glafs to fuch 
an height, as to fee the Heavenly Bo-^ 
dies above the thick Vapours j which 
much obfcure all Objeds near the 
Horizon, efpecially when viewed with 
(iich long and good GlafTes. But 
fince that, two very dangerous fits of 
Sicknefs, and the increafe of my Age, 
(both which have much impaired my 
Sight) have rendered me uncapable 
of fuch Obfcrvations, efpecially at 
fiich Seafbns of the Night and Wea- 
ther, as are fitteft for viewing the 
Heavenly Bodies. 

a X AmD 



iv. 'The Author's. Ob^vations. 

And therefore if I have not ici£B- 
cieady aoiweted the expo^ations of 
iom^ of my Learned and mgeaious 
Friends, I hope they vili excofe me, 
and beMeve it to be more my Cala- 
mity than Fault that i hav&doneno 
m^e^ efpecially among fuch Pk- 
aets as have advantageoufly preient- 
ed th,emfelves, as Sutmn pa«dciibr* 
ly hath, vho& ; or mot&^ Sat»Ukei 
It may be expe^ed l have feen ; but 
I cooLd never teach but three of 
them, aod they only when there 
were bnt few Vapours. And as foi* 
tlie Spot& in M^s and Vemty and 
tJieir Motion round their own^ Axes, 
aftec I had a good Fornimr^ of ex- 
cellent GlaiTes, L had not any good 
Viewa of thofe Planets before my 
Sickneis, by reafoa oft the too gi^at 
di(lance of A/4/^5 firom the-Earth, and 
the. proximity of Uemtt'txy the Sug^ 
and the cloudy Weather^ and th6 
fmall altitude vfhich J^e»us badabove 

the 
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tht H^izen about that time; 

But kdweter what is here want- 
ing m my own, i^ fufiicietitiy madfc 
tip frbfn the Oblervatioos of bthei-^. 
or which the learned Wbrid hath 
good Store, (ince the Invention of the 
Teie(co|)e ; Which is it; hath hiade 
ample dilcoveries of the Works of 
Gbd, (b hSth laid dpeh a newj ind 
a far toore gi^and and dbble fcehe of 
thole Works thad the World before 
dreamt of, and dfiTorded as i far 
more Ratibnal Syftemb of the Hea^ 
vens woi6. thh Unii^erfe, than was bc^ 
fof'e entertained. 

And forafmuch as f have fi-e^ 
^aent occafions ih my following 
B(K>k to /peak of^ and according t6 
this, and fbm'e of th6 other Syfteme^, 
It is fieceflafy I fhbiild, by way of 
i^reface, give ibme accotmt of them, 
to ^able inch Perfbns to ucrderftand 
my Biook as-^re dnsc^niHnted \^ith 
iVftrp^omlcil]: Matters. 

a J Amo^^ 
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Among all the various Syftemes, 
I need take notice only of three, the 
Ptolemakky the Copermcan^ and the 
New Syfleme, Or each of which in 
their Order. 

Of the Ptolemaick Syfieme, 

In the Ptolemaick Syfteme the 
Earth and Waters are fuppoled to be 
in the Center of the Univerfe j next 
to which is the Element of Atr, and 
next above that is the Element of 
Fire J next that the Orb of Mercu- 
ry, then that of p^enus, then that 
of the SuH} and above the Sun^s 
Orb, thole of Mars, Jupiter y and 
Saturn ; and above them all, the 
Firmament or Orb of the Ftxt Stars j 
then the CryftalUne Orbs ,• and laftly 
the Caelum Empyreum, or Heaven of 
Heavens. All thcfe maffy Orbs, 
and vafl: Bodies born by them, are, 
in this Sy ft erne, fiippofed to move 
•. . round 
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round the terraqueous Globe once 
in 24 hours: ana belides that, in 
fbme other certain periodical times. 
For the e£fe£i:ing of which Motions, 
they were forced to contrive fuch 
Circles as they called Eccentrkks 
and Epkyclesy eroding and interfe- 
ring with one another ; which I 
could not reprefent in fo narrow a 
compafs as Fig. i. is, which is a 
Scheme of this Ptolemakk Syjieme ; 
which is univerfally maintained by 
jthe Peripateitck Philofbphcrs. 

Of the Copcrnican Syjieme, 

The next Sy ft erne is the Pytha- 
gorean or Coperntcarty being invent- 
ed as fbme imagine by Pythagoras 
himfelf. But Diogenes Laerttus (a) 
expreflly faith, That Pythagoras's 
opinion was, that the fForU was 

* I I ■ ■■! ■il**ll.i I II — — — ^—1 M— M^— — * ■■■ I II — 

(a) Lib. 8 . in Pythagorl . 

a 4 round. 
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round f contammg the Earth in the 
m'tdfi of it. And by PBny'i accounc 
fS>J of Pythagoras his Diftances, and 
Orders of the Planets, this feems to 
have been his opinion. But the 
fame Laertim (cj amrms Philolam the 
Pythagorean jvjv Tijv mv^a^cu yunoL Ktf- 

i^criev (pcurlr to have keen the firfi 
that fatd the Earth was moved in a 
Circle : but fome fay Hicetas the Sy- 
racuHan. So Plutarch in his Life of 
Numa, fpeaking of Numa*% building 
The Temple of Vefta, faith, he bt^lt 
it rounds and that a continual Fire 
was kept therein in imitation of the 
Ftgure of the Earthy or rather of the 
whole World it felf the middle of 
which the Pythagoreans (not Pytha^ 
goras) take to he the Seat of Ftre. 

This Syfteme (whoever was the 
Inventer of it) Copernicus a Canon 
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(b) Nat. Hift. h.Z. C. 2I>22. 

(c) Ibid, in Pbilolao. 

of 
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of Touratn reftored about the begia- 
ning of the fifteenth Centary, and vat 
followed therein by many conHder** 
able men, as Khetscus, Mafilinut^ 
Kepler ^ Rothmatty ButtiaUuSy Lattf' 
bergey HerigoniuSy Schkkardy Gap^ 
fendusy GoUUeOy and others. The 
laft of which (by the ill will and 
inftigation of Pope Urban VIII. as 
'tis fbppoied) had the misfortune to 
fall under the cenfiire of, and to 
have his Cvpernican Tenets coadenin« 
ed by, the Inquijfition, and was fbr<- 
ced to abjure them. The partico* 
lars of which, if the Reader hath a 
mind to (ee, he may find them in 
Ricciolh .Smttgefi (d). 

According to this Syfteme,. the 
Sun is (uppo&d to be in the Center^ 
and the Heareos and Earth to revolve 
round about hira according to their 
ieverai Periods : firft Mercury in 



(i) Lib. ^ Soft. 4. Cap. 40. 

3 near 
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near 88 daysj then Fenus in fome- 
what above 214 days ^ then the 
Earth with its Satellite the Mootty in 
3<Jj ^ days j then Mars in about 687 
days J then Jupiter with his four 
Moons in about 4353 days; and lad- 
ly, Saturn in (bmewhat above 10759 
days, with his j or more Moons re- 
Yolving about him. And beyond, 
or above all the(e, is the Firmament ^ 
or the Region of the Ftxt Stars, 
which are all fuppofed to be at e- 
qual diftances from their Center the 
Sun. 

' This is the Copernican Syftemey 
which I have given a Scheme of in 
Ftg. 2. And fo far as this Syfteme 
relates to the Motion of the Earth, 
and the Sun refting in the Center, I 
prefer it to the Ptolemaick Hjpo^ 
thefts on thefe Ftve following ac- 
counts. 

. I. Because it is far more agreea- 
ble to Nature, which never goes a 

round- 
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round-about way, but always ads by 
the mofl: compendious, eafy and 
fimple methods. And in the Copet" 
mcan way, that is performed by one, 
or a few eafy Revolutions, which, 
in the other way, is made the work 
of the whole Heavens, and of ma- 
ny flrange and unnatural Orbs. Thus 
the Diurnal Motion is accounted for 
by one Revolution of the Earth, 
which all the whole Heavens are cal* 
led in for, in the other way j So 
for the Periodical Motions of the 
Planets, their Stations, Retrogra- 
dations and Dire<5b Motions, they 
are all accounted for by one eafy, 
fingle Motion round the Sun, for 
which, in the Ptolemakk way, they 
are forced to invent divers ftrange, 
unnatural, mttxftxin^Eccentrkks and 
Epicycles. An Hypothefis fo bung- 
ling and monftrous, as gave occafioa 
to a certain King to fay, If he had 
hen of God's Council when he made 

the, 
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the Heavens y he could have taught him 
how to have mended his WoitL 

2. A^ the Coper ntCan is far more 
eafy aod agreeable to Nature th^a 
the Ptolemaick Syfteme^ fo it is far 
more complete, and anfwerable to 
the various Pbxnomeaa of the Pla- 
nets I feveral of which the Ptoleniaick 
Hypotheiis either very aukwardly 
fblves, of doth not tt all come up 
to. I might inftdnce hei-e in divers 
particulars relating to j/gnus dnd 
Mereury^ as why the Earth is never 
between them and the Sun, whith 
the Ptolemaick Syfteme gives no to- 
lerable account of, and but poor 
accounts of other of their Phdeno^ 

I. 

mena, as alio of thofe df the Moon 
and the other Planets. I mighc (hew 
al(b how inCoheret>t and improper 
the Motions ailigned to the He^ 
venly Bodies are in the Ptolemaick 
way, as' that the Moon Aiould move 
round once in a Month, the otheir 

f^lanets 
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Planets in fuch and (iich Periods at 
are affigned to them ; the Firma' 
meiitj or Fixt Stars in 25 or i^ooo 
years J the Sphere beyond that in 
1700 years ^ the Tenth Sphere in 
3400 y^ars; and the eotermoft of 
all, the PrimHtn Mohiky which 
moves all the reft in only 24 hours. 
Which are Motions fb unproportio- 
nal, and difagreeable, that are fii^ 
fkient to fobvert the whole Hypo- 
thecs. But it would be endle^ to 
enter into a detail of fkch incohe- 
rences and improprieties as the P/d- 
lematck Syfteme abounds with. 

3. The prodigious and incon- 
ceivable Rapidity affign'd by the 
Ptolema'tcks to the Heavens, is by 
the Gbpernican Scheme taken ojf, 
and a- far more ea(y and tolerable 
Motion fiibftituted in its room. For 
is it not a far more eaiy Motion for 
the Earth to revolve round its own 
Axis in 24 hoars, than for (b great 

a num- 
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a number of far more mafTy, and 
far diftant Globes, to revolve round 
the Earth in the fame fpace of time > 
If the Maintainers of the Ptolemaick 
Syfteme do objed againfl; the Moti- 
on of the Earth, that it would make 
us dizzy, and (hatter our Globe to 
pieces, what a precipitant, how ter- 
rible a Rapidity mud that of the 
Heavens be ? What a Velocity muft 
the Sun have to run its courfe, at the 
diftance of 21 or 21 Semidiameters 
of the Earth ? What a Velocity muft 
that of the Fixt Stars, eipecially 
that of the Primum Mobile be, at far 
greater diftances than the Sun is ? 

4. It is an inconteftible argument 
of the Sun being the Center of the 
Planets about him, and not the Earth, 
that their Motions and Diftances 
relpedt the Sun, and not the Earth. 
Tor with regard to the Sun, the Pri- 
mary Planets have a very due Mo- 
tion, in proportion to their feveral 

Diftances j 
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Diftances 5 that is, Their Motions 
round the Sun, are in (e/quiplicate 
Proportion to their Diftances from 
him : but this Proportion doth not 
hold at all with relation to the Earth. 
But as for the Secondary Planets, 
round Saturn y Jupiter and the Earth , . 
it is very certain that they have the 
. fame refpe<5t to their Primaries, as 
the(e Primaries have to the Sun ; 
that is. The Squares of their Revplu' 
tiom are as the Cubes of their DijiaH' 
ces. And as it is very certain and 
viable, that the Secondary Planets 
refped; their Primaries as their Cen- 
ters, and move round them, (b it 
is in feme meaHire (one would think) 
no lefs certain, and beyond doubt, 
that ail the Primary Planets which 
have the (elf-fan?e refpecSt to, and 
Motion with regard to the Sun, as 
thofe Secondaries have to their Pri- 
jnaries, that thofe Primaries, I fay, 
^o move round him as their Center, 

^ * and 
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and not about the Earthy to whom 
they have no (uch refpeA. 

^. The laft Argament I (haUal- 
ledge for my preference of the Co* 
perttican to the Ftolemasck Syfieme is 
from the great Parity and Congraity 
obfcrvable among all the works of 
the Creation ; which have a mani-^ 
fed harmony, and great agreement 
with one another. 

Thus in our prefent caie, it is, 
snanifeft to our fight, that every 
Globe we have any good views of, 
hath fuch like Motions, as thofe are 
which we ascribe to the Earth. The 
Son indeed being in the Center, is 
as 'twere fixt there, and bath no Pe« 
nodical Motion: but yet the other 
Motion round its own Axis, we can 
manifeftly difcern. And as for all 
the Planets which move round about 
the Sun, they have, as far as 'tis poA 
fibie for us to fee them, (uch Moti- 
on^ as thole we ascribe to the Earth ; 

namely. 
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n^Aiejy, a Diurnal Rotation round 
their own Axes, and a Periodical 
Revioliajtioa round the Sun. And if 
th^s be maqjlfe/l in the other Planets, 
what fhould hinder its being /b in 
our own? Why fliould ours be lingu- 
lar ? Why not be jfiippoled to be mo- 
ViCd as well as the reft, when it is very 
certain that either it hath thole Moti- 
ons, or the Heavens have (b ; and it is 
^r ipiQre natural and ea(y for the Earth 
to perj^f qi them, than for the Hea- 
yiens, ^s hath been already {hewn. 

Thus having fliewri how far 
iBore probable the Copermcan Sy- 
fi;eme is fhap the PtQlemaicy fb far 
^ it r<$J[.attes to the Motions of the 
H^VQQs ,and Earth, and the Sun be- 
j^g 19 the Center, it remains (be- 
fore } proceed to the Third and laft 
$y!i:.ei|ie) that I (hoi;ild anfwer Ibmc 
jObje^ops ^Ikidged againil this Sy- 
ftfiipae, partly from Scr'tpturey and 
partly from Phtlofoph^ and Sight. 

b The 
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T ti £ Objed:ions from Scripture 
are fuch as feem to affert the Immo- 
bility and Reft of the Earth, and the 
Motion of the San and Heavenly 
Bodies. 

The Texts that are brought to 
prove the Immobility and Reft of the 
Earth, are i Cron. i6. 30. The 
World Jhall he fiabky that it he not 
moved. The fame is faid, Pfal. 93.1. 
The World alfo is ejlahli/hed, that it 
cannot he moved. And fb the fame 
again, Pfal. ^6. 10. In P/al. 104. y. 
G O D is faid to lay the foundations 
cf the Earthy that it fhould not he 
moved for ever. And laftly Solomon y 
Ecclef. I. 4. after ts that The Earth 
abideth for ever. Like to which is 
that of the Pfalmifly Pfal. 119. 90. 
Thou haft eftablifhed the Earth , and 
ft abideth. Thefe are the principal 
Texts which (eem to aflert the Im- 
mobility and Stability of the Earth. 

The 
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The principal Texts which men- 
tion the Motion of the Sun and Hea- 
venly Bodies, are fuch as afcribe 
Rifingy Setting or (landing ftill to 
them. Thus Gen, 19. 13. The Sun 
was rtfen upon the Earth, when Lot 
entered into Zoar, And Gen. 1 j. 17. 
When the Sun went down, and it 
was darky afmoaking Furnace, &c. So 
Eccl. I.J. The Sun arifeth^ and the 
Sun goeth down, and hajieth to the 
place where he arofe. So Pfal. ip* 
5 , 6. the Sun is faid to come out of 
his Chamber like a Bridegroom, and 
to rejoice as a Jirong man to run a 
race. That his going forth is from 
the end of the Heaven, and his circuit 
unto the ends of it. Purfiiant to which 
expreilions of the Sun^s moving, it is 
laid alio to ft and ftill, and to go back" 
wards. Thus Jojh. 10. n, 13. Sun, 
fiand thou ftill upon Gibeon, and 
thou Moon in the Falley of Ajalon. 
jind the Sun ftood ftill, and the Moon 

b 1 flayed* 
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And ia the firft place, as for the 
Texts brought to prove the Immo- 
bility of the Earth, it is manifeft 
that the Stab'tlhy of the World ^ men- 
tioned in the three firft Texts, doth 
not relate to the Earth's motion, ei- 
ther Annual or Diurnal, but to the 
Condition, State and Order of the 
World inhabiting the Earth, parti- 
cularly the Peace and Profperity 
thereof. One of our own lateft, 
and moil learned Commentators , 
the late Bi(hop Patrick (e) under- 
ftands the Gofpel ftate to be meant 
in the firft and third of the Texts, 
And his Paraphrafe on that in PfaL 
95. I. is, He who made the World, 
will fupport that excellent order 
wherein we are fettled-, fo thatitJhaU 
not he in the power of man to. diflurb 
what he hath eUahltJhed, 

(e) Sec his Commentary an Cbron. and his P<f- 

rapbraf^ on Pfalms, 

Aa 
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As for what is faid in Pfal. 104. 
J. it is manifeft that the Pfalm'tfl is 
there celebrating the Worlds of Cre- 
ation, and that there was as fair a a 
cocafion of jfpeaking of the Earth's 
Reft, in Relation to its two Mo- 
tions, as any where. But yet even 
here alfo the fecurity and permanen- 
cy of its State is the thing aimed at. 
The laft moft learned Commentator 
thus paraph rafes on the place (f)y 
Who hath fettled the majpy Globe of 
the Earthy even m the liquid air, 
upon fuch firm foundations , that 
none of thofe Storms and Tempers, 
which beat upon it from without ^ nor 
any Commotions from within , can ever 
flir it out of the place he hath fixed 
for it. 

As for the two remaining places 
in Ecclef. and Pfal, 119. it is plain 
enough that their Defign is to fhew 



(f) 3ilTiop Patrick's Paraph, on Pfal. 1 04. f , 
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the Vanity and Inftabilicy bi the 
things of this Worlds that they are 
all more fleeting and uncertain than 
other matters, even thdn the Earth 
it felf, on which they nave theit tt-^ 
fidence. In Ecclef. the wife man 
(who had undertaken to prove all 
things here below to be Vanity) be- 
gins with the State of Man hirtifelfj 
and (liews that to be more fickle ilnd 
tranfitory than the Earth, on which 
the various Generations of Men live, 
and to which their Bodies do all re-* 
turn again. The Gefieratiom of men 
pafs away j bat the Earth ab'tdeth for 
every in the fame unalterable con- 
dition, without (uch going and co- 
ining, as that of the Generations of 
men have. 

In Pfal. 119. 9Q. the P/alm'tfl 
celebrates God's Fa'tthfulne/s to all the 
yarious and (iicceeding Generation^ 
of the World, which he fhews to be 
as conftant and unalterable i& the 

Earth 
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Edrth it felf, which GOD hath {o 
eftablifhed^ that it abideth through 
4ll the ieveral Geoeratiotis of Men, 
when they dt the fame time are fleet* 
ing and changing. 

Thus it appears that all thofe 
fdteral Texts which aflert the Stabi- 
lity df the ffoHti, or Earthy prove 
nothing agaidil the Earth*s Motion 
in a Philofbphical CcnCc -, only ex- 
prefs fome Mord, Theological 
Truths. 

And fb the (ame may be faid of 
thole other places of Scripture, which 
mention the Motion of the Sun and 
other Heivenly Bodies, that fay they 
rile, fet, and perform the Motions 
which the Copemicam afcribc to the 
Earth. If we fhould take theft Ex- 
prelHons in ii. philolbphical, ilridt, 
ficerdl Senfe, and not as vulgar Ex* 
preflions, arifing from the appear- 
ance of things ; we (hall find that 
yery odd and unreafbnable Conclu- 

fions 
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iions may as well be colle<5bed from 
thofe Scriptures, as the Sun's Mo- 
tion : as that the Sun hath animal 
Life,. Motion, and Defire, being faid 
to ad thefe things it felf, to rife, to 
fct, yea to hafte to the place of his 
Rifing, or as the Hebrew hath it, 
to pant after y or eagerly to defir(_ 
it (g). So in Pfal, 19. the elegant 
Ffalm'tfl giving a poetical defcription 
of this noble and admirable work of 
GOD, the^«//, faith, GOD hath, 
in the Heavens, made a Tabernacle 
for h/mj as if the Sun had an 
Houjfe, a Refting Place provided for 
him ; from which he comes daily 
forth with beauty and luftre, as re- 
(plendent as that of a Bridegroom, 
and with the fame ardency, joy and 
diligence runs his Courfe, as a Cham- 
pion doth his Race. And laftly his 

r ■- - - I I I 1 1 II II ■ 

(g) ttA^ Anhclavit, inhiavit, vid. Bupctorf. 
Lexicon* 
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Qomg forth is faid to be from the end 
ef the Heaven, and his Circuit to 
reach to the ends thereof i as though 
the Heavens had two Extremities, or 
was (as the Ancients fanfied the 
Earth to be) a long large Plane 
bounded by the Ocean, under which 
they imagined the Sun betook him- 
felfi and was thence (aid Tingere fe 
OceanOj to dip himfelf in the Ocean 
when he Set. 

And as in thefe places of Scri- 
pture the Sun is faid to move j ^o in 
the other places he is faid to fland fiiU^ 
and to go backward. But we fliall 
£nd that very abfiird conclufions 
would follow the taking thole Texts 
in a ftriit literal Senfe. For in Jo- 
jhua the Sun is ordered to Jland Jiill 
upon Gibcon, and the Moon in the 
valley of Ajalon. But it would be 
very abfurd to take this in a literal 
Senfe, and imagine thofe two great 
JLuminaries were confined to thofe 

two 



\ 



xxviii Objections againfi 

two places, otherwife than in appear- 
ance to the victorious Ifraelttes. And 
\i fb coniiderable a part of the tranf^ 
adion be fpoken according to its 
appearance , why not the whole ? 
Why might not this Station as well 
be an arreft of the Earth's Motion 
as of that of the Heavens, if the 
whole Miracle was not (as feme not 
improbably think] efFe(5i;ed by means 
of fome preternatural Refra(^ions, 
or extraordinary Meteors, ^c. 

And (b for the Rece^ of the Sun, 
or its Shadow in Hezekiah^s cafe, that 
which in appearance (eemed to be 
the ^£tion of the Sun is by divers 
learned men thought to have been 
the efied of fuch like extraordinary 
Refractions or Meteors, as f mention- 
ed in the lafl; ca(e : or if it was a 
real Recefs j why not of the Earth, 
rather than the Sun and whole Hea^ 
vens ? 

Thus 
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Thus haying anfwered the par- 
ticaiar Texts, ic doth not appear 
that the Scriptures oppojfe the Coper' 
mean Sy^eme^ but that thofe paiTa- 
ges which fcem to do ib, are (poken 
more according as things appear than 
as really they are. For as St. Hierom 
iaith (hj, Con/itetHdims Scrtpturarum 
efi — /* is the cu^otn of the Scriptures^ 
for the Hi^orian fo to relate the opt' 
ftioft men had of many matters^ as at 
that time thofe matters were hy all 
people taken to he. And in another 
place (i) There are many things in the 
Holy Scriptures y which arefpoken ac- 
cording to the opinion of the time in 
which they were done, and not ac- 
cording to their Reality. And this 
is no other tiian urbat is very reafbn- 
^le, and fuitable to the end and de- 
figa of the Holy Scriptures, which 
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(b) Hieron. in Mattb. c. 13. 
(i) In Jtfem. z8. 
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as I have faid, is rather to inftru6k 
men in Divine and Moral Do&r'mes^ 
than Philofophical Truths. And a- 
greeably hereto St. AuguHine anfwers 
this very doubt concerning the Mo- 
tion of the Heavens (i). Some of the 
Brethren (faith he) move a ^eHion^ 
whether the Heavens fiand ftillor are 
moved y becaufe^ fay they^ if they are 
moved y how is it a Firmament? and 
if they jiand fidly how do the Stars y 
which are believed to be fixt in themy 
revolve from Eafi to Wefiy the Nor^ 
them Stars defcribing lejfer Circles 
near the Pole? — To which y faith he, 
/ anfvjery That thefe things do great^ 
7y require fever al fubtile and labori- 
ous Reafons^ to dtf cover truly zvhether 
the matter be foy or not fo. For the 
entering upon^ and dtfcuffing of which y 
I have neither timey neither is if fit 



(i) Auguft. de Genefi ad Liceram. L. 2. c* 10. 
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it Jhould be done to fuch as we defire 
to mftruB in the way of Salvation^ 
for the neceffary benefit of the holy 
Church, 

Having thus anfwered the Ob- 
je^ions from Scripture, I (hall io the 
laft place confider thofe brought from 
Scdfe and Philofophy. 

The Objection from Senfe is. 
That we fee the Heavenly Bodies 
actually to move, and therefore 
ought to believe they do fb. But 
there is no weight at all in this, be- 
caufe whether we our felvcs, or the 
ObjeA moveth, it amounts to the 
fame. As is manifefl to any one car- 
ried in a Boat or Chariot ; the Pro- 
greffive motion of which, produceth 
the appearance of a Regreflive mo- 
tion in the unmoved Obje<ils we look 
upon J according to VirgiH defcrip- 
tion of ^neas and his company's 
leaving their Port. 
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(k) Provehimur portu, terraque ur* 
befque recedunt. 

i» e. hoth Land and Towns receded 
when wf leff fiur Port. As for the 
reafon hereof, J (hall refer to the Op- 
ticnmy particaUrly the famous Kep^ 
leTy who in his Opttces 4Bronom.h.V^ 
fkiGgoedly handled this Point. 

The Obje^ions from Ph'flo/kphy 
Are too numerous to be diftin(flly an* 
fwered, e/pecially fuch as (eem very 
frivolous, particularly thofe grQiio,4- 
€d on a fuppofition q( the Verity 
of the /in^otelian Philofophy, .as the 
Immutability and Incorruptibility o^ 
the Heavens, ^c. For anfwer^ to 
which I (hall refer the Reader to Ga^ 
hUo's Syfiet». Mund. But for (iich 
Obje<^ions as (eem to have (bme 
reafon in them, they are chiefly 
the(e. That if the Earth be moved 
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froiri W. to E. a Bullet (hotWeftward 
Would have a farther Range, than 
one {hot Eaftward ; or if (hot N. or S* 
it would mifs the mark \ or if perpen- 
dicularly upright, it would drop to 
the Weftward of the Gun. That a 
Weight drop'd from the top of a 
Tower would not fall down jufl at 
the bottom of the Tower, as we fee 
it doth. That Birds flying towards 
the E. would be hindered in their 
Flight, but forwarded in flying the 
contrary way,* with much more to 
the fame purpoie. But not to enter 
into a Detail of Anfwers that might 
be given to the preceding Obje(Sli- 
0ns from the Laws of Motion, and 
the Rules of Mechanicks and Ma- 
thematicks; I {hall only make u{e 
of the moft ingenious GalHao's plain 
Experiment, Which anfwereth all oif 
mo{l of the Objedtions (I). Shut^ 
faith he, 'your felf up with your frtHnJ 

(I) Syfienti Mmd. Dial.l. 
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in the Great Cabin of a Ship^ toge^ 
ther with a parcel of Gnats and Flies y 
and other httle winged Creatures. 
Procure alfo a great tub of Water ^ 
and put Fijhes therein. Hang alfo a 
Bottle of Water upy to empty it felf 
drop by drop into another fuch Bottle 
placed underneath with a narrow 
neck. Whilfl the Ship lies ftilly dili-- 
gently obferve how thofe little winged 
Creatures fly with the like fwiftnefs 
towards every part of the Cabin j how 
the Fijhes fwim indifferently towards 
all ftdes J and how the defcending 
Drops all fall into the Bottle under^ 
neath. And if you throw any thing 
to your Friend y you need ufe no more 
force one way than another y provided 
the Diftances be equal. And if you 
leap^ you will reach as far one way 
as the other. Having obferved theje 
particulars whilji the Ship lies fiill^ 
make the Ship to fail with what Ve^ 
locity you pleafe^ and fo long as the 

Motion 
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Motion is uniform, not fluBuating this 
way and that way, youjhall not per^ 
ceive there is any alteration in the a- 
for ef aid effeBs j neither can you from 
them conclude whether the Ship mo^ 
veth or fiandeth ftill. But in leaping 
youfhall reach as far on the Floor as 
you did before j nor by reafon of the 
Ships motion, Jhall you make a long-^ 
er Leap twards the Poop than the 
Prow, notwithjianding that whilfl you 
were up in the air, the Floor under 
your feet had run the contrary way to 
your Leap, And if you cafi any 
thing to your companion, you needu/e 
no more firength to make it reach him, 
if he fhould be towards the Prow, 
and you towards the Poop, than if 
you flood in a contrary pofition. The 
Drops fhall all fall into the lower Bot- 
tle, and not one towards the Poop, al- 
though the Ship fhall have run many 
feet, whilfi the Drop was in the air, 
Ttfe Ftfhes in the Water fhall have 

c 2 m 
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no more trouble infwimmmg towards 
the forepart of the Tubj than towards 
the hinder party but Jhall make to^ 
wards the Bait with equal Swiftnefs^ 
on any fide of the Tub. And lajify 
the Gnats and Fltes Jhall continue their 
flight indifferently towards all parts ^ 
and never be driven together towards 
the fide of the Cabin next the ProWy 
as if wearied with following the fwift 
motion of the Ship. And if by bump- 
ing a few grains of Incen/e, you make 
a little Smoaky you Jhall perceive it 
to afcend on highy and hang like a 
Cloudy moving indifferently this way 
and thaty without any inclination to 
one fide more than another. The 
caufe of which correfpondence of the 
Effe&Sy isy that the Ship^s motion is 
common to all things contained in ity 
and to the Air aljo : I mean when 
thofe things are Jhut up in the Cabbin : 
but when they are above Deck in the 
open Air , and not obliged to follow 

the 
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the Shtf>*s CQurfCy differences more or 
lefi may arife among the forenamed 
Effe&s. 

Thus GaliUo by this one Ob- 
(ervation hath aafwered the mod con- 
fiderable Objedions deduced from 
Philofbphy againft the Motion of the 
Earth. And thus much (hall fuffice 
for the Explication and Proof of the 
Goperntcan Syjleme^ efpecially that 
pare of it relating to the Solar Sy* 
fteme. Which things I have more 
largely than ordinary infifted on, 
for the fatisfad:ion of many that I 
am (enfible doubt of them, and par- 
ticularly fbme of my Friends (and 
thofe not unlearned too) who may 
be apt to read my following Book 
with prejudice wherefbever 1 favour 
the Copermcan Notions. 

Of the New Sy ft erne. 

And now I pa(s from the Second 
Syftemc to the Third, which is cal- 

c 3 . led 
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led the New Syflemey and by fbme the 
True Syfleme 'y which extends the 
Univerfe to a far more immenfe 
compafs, than any of the other Sy- 
ftemes do,even to an indefinite Space ; 
and replenifties it with a far more 
grand Retinue than ever was before 
afcribed unto it. 

This New Syfieme' is the (ame 
with the Copermcafty as to the Sy- 
fleme of the Sun and its Planets ; as 
may be feen by the Scheme of it in 
Fig. 3. But then, whereas the Coper- 
mean Hypothcfis fuppofeth the Fir- 
mament of the Fixt Stars to be the 
Bounds of the Univerfe, and to be 
placed at equal Diflance from its Cen- 
ter the Sun ,• the New Syfieme fuppo- 
feth there are many other Syflemes 
of Sum and Planets, befides that in 
which we have our refidence ; name- 
ly, that every Fixt Star is a Stm, and 
encompaifed with a Syfleme of Pla- 
nets, both Primary and Secondary, as 
well as ours. T?iES£ 
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These feveral Syftemcs of the 
Fixt Scars, as they are at a great and 
iiifficient Diftance from the Sun and 
as ,* fo they are imagined to be at as 
due: and regular Diilances from one 
another. By which means it is, that 
thofe multitudes of Fixt Stars appear 
to us of different Magnitudes, the 
neareft to us large ,• thofe farther and 
farther, lefs and lefs. 

Of thofe Syftemes of the Fixt 
Stars I have given a rude reprefenta- 
tion in Fig. 3 . together with that of 
the Sun ,• which may (erve to give an 
nnlkilful Reader fome conception of 
the ftate of the Univerle j although 
there be but little likenefs in it, for 
want of room to lay out all the feve- 
ral Syftemes in due proportion j which 
is neceffary to a true reprefentatioa 
of the matter. 

I N this 3d Fig. the Fixt Stars with 
their Syftemes (reprefented by little 
Circles^ about thofe Scars, which 
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Circles figaify the Orbits of their re^ 
ipe<^ive Planets) are placed without 
the limits of the Solar Syfteme, an4 
the Solar Syfteme is fet in the Cen- 
ter of the Univer/e, and figured as 
a more grand and magnificent part 
thereof. And fo it may be looked 
upon by us, by reafon of its proxi- 
mity and relation to us. But whe- 
ther it be really fo, whether it be iq 
the Center of the Univerle, and whe-f 
ther among all the noble Train of 
Fixt Stars, there be no Syfteme ex- 
ceeding ours in its magnificent Jle- 
tinue of Planets, both Primary and 
/ Secondary, and other admirable Con-^' 
trivances, is a difficulty, as out of the 
reach of our GlafTes, fo confequentf 
ly above our ability to fathom, a^ 
though not at all improbable. But 
be the various Syftemes of the XJni- 
yerfe as they will as to their Dignity, 
it is fofficient that in all probability 
there arc many of them, even as 

many 
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many as there are Fixe Scars^ which 
are without niimber. 

This Syfieme of the Umverfe, as 
it is pbylically demonftrable, (6 is 
what, for the moft part, I have fol- 
lowed in the enfiiing Book, bat not 
(b rigor ovifly and obftinately, as ut- 
terly to exclude or oppugn any o- 
ther Syfteme ,* becaule as the Works 
of GOD are truly great, and (ufli- 
ciently manifeft their excellence and 
magnificence in any Syfteme,* (b I 
was willing to (hew the fame in (iich 
Syftemes as I had occalion to (peak 
of them in ; becaufe I would not ofr 
fend, and confequently not bar the 
force of my arguments upon (iich 
Readers, as might happen to be wed- 
ded to the Artfloteltan PrincipleSy or 
prejudiced to the Ptolemakk^ or any 
other Syfieme : Not that I had my 
felf any doubts about this New Sy- 
fieme, but think it to be far the moft 
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rational and probable of aoy, for thefe 
reafbns. 

1. Because it is far the mod 
magDificent of any; and worthy of 
an infinite CREATOR: whofc 
Power and Wifdom as they are with- 
out bounds and meadire, (b may in 
all probability exert themfelves in the 
Creation of many Syftemes, as well 
as one. And as Myriads of Syftemes 
are more for the Glory of GOD, 
and more dempnftrate his Attributes 
than one ; fb it is no lefs probable 
than poffible, there may be many 
befides this which we have the Pri- 
vilege of living in. But it is very 
highly probable the matter is fb, by 
reafbn, 

2. We fee it is really fo, as far 
as it is poffible it can be difcerned by 
us, at fuch immenfe Diftances as 
tho(e Syftemcs of the Fixt Stars are 
from us. Our GlafTes are indeed too 

weak 
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weak fb to reach thofe Syftemes, as 
to give Qs any aflurance of our fee- 
ing the Planets themfelves, that en- 
compafs any of the Fixt Stars. We 
cannot fay we fee them adually mo- 
ving round their reipedive Suns or 
Stars. But this we can difcern, viz. 
That the Fixt Stars have the Nature 
of Suns, as I have made prohable in 
Book. 2. Chap. i. As alfb that there 
are (bme things very Hke unto Pla- 
nets, which fometimes appear and 
difappear in the regions of the Fixt 
Stars ; as I have (hewn in my diicourfe 
of New Stars, Book i. Chap. 3. 

But befides what I have faid there, 
I have this farther to add from fbme 
late obfervations I have made fince 
my writing that part of my Book j 
and that is, That the Galaxy being 
well known to be the fertile place of 
New StarSy the region in which they 
commonly appear, I am much incli- 
ned to be of opinion, that the WhttC'^ 
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nefi there, is not caufed by the bare 
Light of the great number of Fii^C 
Stars in that place, as hath comnion* 
ly been thought, but partly by their 
Light, and partly (if not chiefly) by 
the Reflexions of their Planets j 
which (lop and refledt, intermix and 
blend the Light of their refpedivc 
Stars or Suns, and {o caufe that 
Whicenefs the Galaxy prefents us 
with ; which hath rather the colour 
of the refieded Light of our Moon 
than the Primary Light of our Sun. 

And that there arc Planets e- 
nough for this purpofe, I fufpe^ be* 
cauie I have /bme reasons to imagine 
that there are many more New Stars 
in the Milky way (all which I take 
to be a kind of Planetary Globes) 
than have ever yet been taken no- 
tice of, and that many of thofe pro- 
digious numbers of Telefcopial Stars 
vifible there, are of the numbers of 
New Stan or Planets^ and not of 

Fixt 
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Fsxt Stars only. This Sufpicion I 
have for fbme time had, hoc efpeci- 
ally lately from my Views of the 
New Star that now begins to difap* 
pear in the Swards Neck. Which 
gave me occaHon to infped (bme 
other parts of that Cooftcllation , 
mod parts of which are well reple- 
nifhed with a numerous train of fmali 
Stars. Amongft which, (bmetimes 
methoQghts more have prefcrnted 
themfelves through one and the fame 
Glafs, and fometimes I have mifl: 
fbme I thought I before faw: and 
fometimes alfo methoughts I have 
feen them nearer to, and fometimes 
farther ofiF thofe Stars that did con- 
flantly prefcnt themfelves. But as 
thcfe things are to my felf novel, 
and what I confefs I have rather Sus- 
picions of than Certainty, I fhall re- 
fer them to the future Obfervations 
of my felf, and others, for their Con- 
firmation; efpecially becaufe tho(e 

Appro- 
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Approximations and RecefTes of fbme 
of the little Stiars I (pake of (iiit not 
with the Obfervations of fbme very 
eminent Aftronomers. 

These Obfervations as they will 
open to us a new, and admirable 
Scene of the Heavens (if it be as I 
imagine) fo I earneftly recommend" 
ed the Enquiry into it to fuch as de- 
light in thofe matters. '. For the do- 
ing of which, I conceive it may be 
iiimcient, and the eafiefl; courie to 
make the Obfervations in fome one 
part of the Milky- way, as in fbme 
part of the Swan for inftance,* and 
I would advife that an Area of the 
Heavens may be taken in, continu- 
ing as much or a little more than fal« 
leth within the compafs of the Telc- 
fcope you makeufe of: Which was 
the way I pradtifed, and that part of 
the Heavens, in which I obferved. 
All the Scars that fall wl'chin this A- 
i;ea, an exad Map mull: be taken of^ 
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which will (hew when any Variations 
happen. And for taking in the larger 
Area of the Heavens, a Glafs of 6 or 
8 Feet is (ufficient, and rather better 
for the purpo(e than longer Glaffes, 
which take in le($, and are more 
troublefbme in uHng. 

Having thus reprefented the 
State of the Univerfe according to the 
New Syfieme ,o( it, the uHial Que- 
ftion is, what is the u(e of Co many 
Planets as we fee about the Sun, and 
fo many as are imagined to be about 
the I'ixt Stars ? To which the anfwer 
is. That they are fVorldsy or places 
of HabitatioMy which is concluded 
from their being hab'ttabUy and well 
provided for Habitation. This is 
pretty manifeft in our Solar Planets, 
from their being opake Bodies as our 
Earth is, confifting in all probability 
of Land and Waters, Hills and Val- 
leys,having Atmofpheres about them. 
Moons miniftring unto them, and 

being 






klviii That there are Seas 

being enlightaed, warmed and in- 
fluenced by the Sun ; whofe yearly 
Vifits they receive, for Sealbns ; and 
frequent Returns or Revolutions, for 
Days and Nights. All which parti- 
culars ar^ fully treated of in the fol- 
lowing Book, and need not therefore 
to be anticipated here. Only there 
is one thing, which for want of iiif^ 
ficient Observations, I could not Co 
fully (peak of as I would ; and that is 
concerning the Seas in the Mootty in 
Book y. Ch. 4. Ndte a, whofc very 
exigence Mr. Huf^gens (m) denies, 
faying, Marium verb fimilttudtnerH 
iliic nullam reper'to, &c. i. e. In the 
Moon / find no Itkenefs of Seas, ah- 
though Kepler and mofi others are of 
a different opinion. For thofe vafi 
plane regions^ which are much darker 
than the Mountainous parts, and are 
confmonly taken for Seas, and hear 
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we namei of Oceani ; in th^fe ver^ 
placeif viewed with a long Telefcope^ 
I find little round Cavities with Jhd^ 
dows falling within ther)^; which can^ 
Hot agret with the Surface of the Sea : 
as alfo ihofe very large Fields when 
carejully viewddy dd not prefent us 
with a Superficies altogether equal. 
Wherefore thefe cannot be Seas^ but 
are fuch places As confift of a lefi 
bright matter than that which is iH 
the more hilly parts ^ but in which aU 
fo there Are fome places brighter than 
others. Thus the moft ingenioys 
Mr. Huygensy whd theii proceeds td 
fliew that there are neither Rivers^ 
Ckiud^, Air, dr Vapotirs. 

But that there are Seas dr great 
ColleftioDS of Waters, and confe- 
quedtly Rivers, Clouds, Air and Va- 
poiirs in the Moon, I {hall make out: 
from fbnie of my own Views ana 
Oblervatiotis f many of which werd 
jnade with Mr. Huygem's own long 
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Glft^ before mencioned : through 
which> and all other long GUiTes, 
iaftead of irhdgi&ing the Ludar Spots 
to be Unlike Seas, I have always 
thought them to look more like 
Se'aS) thati through ^orc Glaife^. 

I T is true i&deed that \h thole 
Spots we take to be the Seas^ there 
a<e (uth Cavities^ as Mr. Hu-^gens 
ipeaks of, Of rather Mountains with 
uiaded Cavities in themi, as alfo (onte 
parts lets dark than othets. Thus 
in the Southerly Parts of the Lttn^r 
Ba^xifne an^ Mediterr^a^ean, in the 
Sinm Sirhmiiy the JE^y^ian, aftd di- 
v^s dthet Seas^ there are fevcral 
fuch Parts that af>pear more hmt- 
-Bocis than others, P>rt)e having the 
appearitctce of Rock's and lAainds, 
fomfcof large Shallows, particularly 
towards the Shores, and cfpecially tcr 
the Seas borderio? on the Gonti- 
nents, luch as the great Sbuthera 
Conriaent ^ the Lt*H4r M^pt an^ 
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Palafiine, Bat this it oo conclci^ 
fire argatnent of tfaofe parts not be« 
iilg Seas j becauie they may be Seat 
haviag many Iflands and Shallows la 
them. But then in <hher Patts^ and 
even in fbme Parts of thefe laft na- 
med^ the Spots appear darker^ ^nd 
with bat fc# of tho{e Enilnences o^ 
Iflands, thoie brighter or (hallo# 
Parts. Thas the Northerly Euxini 
and MedaerrAman^ the Palus M^o^ 
tiSf and ihady other of tho(e Lanar 
Seas $ few of tho(e Parts that havd 
the ^dpeft of Iflands or Shallows are 
to be di{cerned ia theiii, only owi 
here, and another there, at confidec* 
able diftanees from one another* ' 

And in this very manner I dotibt 
tiot onr terriKjoeou^ Globe Would ap- 
pear, if viewed at the Moon, or ai 
Ibme miles aloft. We {hould there 
percciire our deep Oceans iii^oald be 
of a darker colour, like the darkeif 
Spots of the Moon ,• and the fingW 
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Ifles of St. Helena and Afcenfion^ and 
the more numerous ones of Ladro" 
neSy Canaries y Azores y Sec. to have 
the fame appearance that the fev 
fcatter'd Iflands have io the deeper 
Lunar Seas : and our Shallow Seas 
with their numerous Rocks and I- 
(lands difperfed ahout them, efpeci* 
ally towards the Continents, would 
look as thofe in the Moon do. 

That a Reader unacquainted with 
the Geography of the Moon, may 
apprehend what I have faid here and 
elfewherc, concerning the Parts and 
Appearances of the Moon, I have 
reprefented them in Fig. lo. and ii. 
In Fig. lo. the Face of the Full 
Moon is reprefented, its bright and 
dark Parts with moft of the Names 
given them by Heveltusy whofe Lu- 
nar Geography is juftly the moft fol- 
lowed. In Fig. II. I have reprefent- 
ed the appearance of the Moon's 
Edge on this laft Nov, 4. 1714. fbon 
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after the Quadrature, for the expli- 
canoQ of what is (aid concerniog 
thwEvennefs of the Surface of the 
Lunar Spots in B. 5. Ch. 4. Note a. 
It may be there obferved that the 
Surfaces of all the Seas appear ftrait 
and level, only the top of here and 
there a Rock or Idand presents it 
felf at a fmall diftance. Thus the 
Surface of the Hyperborean Sea be- 
tween a and b appears even and level, 
although through a Telelcope that 
Sea looks but like a great Lake or 
Marfti. So do the Parts of the Medi- 
terranean about d. from h to /, except 
when they are interrupted by Rocks 
or Land, as they are at hy gh, and c. 
At the lad of which places, begins a 
ridge of Hills encompaffing the 
Northern Part of the Mediterrane- 
an, which makes a pretty fhew in 
the Telefcope. 

And now conddering how ac- 
complilhed the Moon, and all the o- 

d 3 ther 



Hv A Plurality of Worlds. 

■» iiai ■! I III I p I I , » ■ I ■ I 

ther Planets tre for Habicatiod, hov 
iblemo an apparatus it in them for 
this (ervice: and cpofidering i^io 
that thefe Accoacrements relate tq 
their reipe6live Planets only, and iq 
^1| probability arc of little or no u(e 
to our (arth; with gre^c reafoa 
therefore the Maintainers of the ne^ 
Syfteme conclude tbofe Planets, yea 
all the Planets of the Sun and of the 
Fixt Stars al(p, to he habitahle 
tfarUsf Places, as accommodated 
for Habitation, (b (locked with pro? 
per Inhabitants. 

BvT now the next Queftion com** 
monly put is, What Creatures are 
they inhabited with? But this is a 
^fficnlty not to be refblyed without 
a Revelatioo, or far better Inftru? 
ments than the World hath hither'^ 
to bceo acquainted with. But if the 
Header {hould have a mind to amu(e 
^imfelf with probable Gueffes about 
|]^e F^nit^re of the Planets of our 
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Solar Syfteme, what CooDtries 'tig 
probable are there, what Vegetables 
are produced, what Minerals and 
Metals are afforded, what Animals 
live there, what Part$, Faculties and 
^ndownaents they have, with much 
more to the fanae parpofe ; he may 
jRnd a pleafant entertainment enough 
in the great Mr. Chriji'tan Huygenf% 
Cofmotheoros and (bme other Authors 
that have written on the Subje^. 
To which I ftall refer him, rather 
than give either him or my (elf any 
farther trouble about the(e matters, 
which are merely conjectural. 

Thus having, for the fake of the 
unlkilful Reader, given an account 
of the thxtc Syftemes principally con- 
cerned in the following Book, and 
having al(b, for the fake of the Doubt- 
ing Reader, infifted more largely than 
ordinary upon the two laft of thoie 
Syftcmes, little remaineth for the 
putting an did to this long Pr«- 
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JFace, buc to make my Excufe (if i( 
needs any) for afligaiqg the Dia- 
meters and Diftances of the Heaven- 
ly Bodies in Englifh Mite$, rather 
than other larger Meadires, which 
would |)erhaps have cpipe nearer the 
truth. But this was alfo for the fake 
of fiich as are not very converfant 
in Agronomical Matters and Dimen- 
iions: who can better underiland 
you, when you (ay, It is fo many 
Miles, than fo many Degrees, Mi- 
nutes, or Seconds, or Semidiameters 
of the Earth, or the other Planets. 

And now for a Conclufion, I fhali 
only intreat all my Readers to join 
with me in their earneft Prayers, that 
as this Work is defigned for the good 
of Mankind , particularly for the 
Convjdion of Infidels and Irreligious,^ 
for the Promotion of the Fear and 
Honour of GOD, and the cultiva- 
ting of true Religion, (p it may have 
its defired Effe<a. 

W. DERHAAi;. 
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SURVE Y 

O F T H E 

H E AVE NS. 

The ItitroduSion. 

HE Pfalmifl faith, (a) 
The Heavens declare the 
Glory of GOD; and 
the Firmament Jheweth, 
publickly decJarcth, tel- 
leth forth, or preacheib his Handy 
Work, as the Hebrew Word fignifies 

(a) ?U\.l9. lti,:i' 

B (aj: that 



The Heavths declare 



(d) : that Day unto Day utter eih 
Speech, and Night unto Nighty jhew^ 
eth, or tells forth, Knowledge, which 
Language of the Heavens is fo plain^ 
and their Chara<5ters (b legible, that 
all, even the moil barbarous Nati- 
ons , that have no Skill either' iti 
Languages or Letters are able to 
underftand and read what they pro- 
claim. There is no Speech nor Lan" 
gudge where theii^ Voice is not heard: 
their Line is gone out through all the 
Earthy and their Words to the End 
of the World. 

That this Obfervatidn of the 
Pfalmift is agreeable to Experience^ 
is manifejfl from the Deductions 
which all Nations have made from 
God's Works, particularly from thofe 
of the Heaven's ,• namely, that there 



(a) "UJ Jignificat aliquid verbis efferrey coram 
ttumiare, anuunciarey Coorad. Kircher, Concord. 
Col. 225. Vol. 2. Ic is derived ftom -oa Cwhnii 
Ante. 

is 



that there is a God, 



is a G OD J and that fuch as have 
pretended to Atheilni^ and have de- 
duced God's Works from Chance, 
^c. are Hngular and mon (Irons ia 
their Opinions. Thus faith JElian 
(a) There never was any Barbar'tatt 
that contemned the Deity, nor called 
in quejiion whether there be any Gods 
or m7 or whether they take care of 
hurttan Affdisl No Man, neither 
Indian, nor Celt, mr yEgyptian ever 
entertained any fitch Thought as Eu- 
merns the MeiTenian, or Dionyfios 
the Phrygian, or Hippo, or Diagoras, 
or Socias or Epicurus. So one of 
Plato's Arguments for the Proof of 
a God, is (b) The unanimous Confent 
of all, both Greeks and Barbarians^ 
who confefs there are Gods, And Plu* 
tarch (c) agreeable to what our PfaU 
mifi affirms, tells us whence they 

(a) De var. Hift Li 2. cap. j u 

(b) De Legibns L. to. 

(() Dc PUcic. Fhllof. L. t. c.4. 

B 2 col- 
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colleded this Knowledge of a Deity. 
MeHy faith he, began to acknowledge 
a Gody when they faw the Stars 
hta'tnta'm fo great a HarH^ony, and 
the Days and Nights through all the 
Year, both in Summer and iVinter 
to obferve their fiated Rijings and 
.Settings. And to pafi over a great 
deal of this kind, that I could cite 
jfirom divers Heathen Authors, What^ 
ifaith the Stoick in Tully, (a) can be 
fo plain and clear y as when we be- 
hold the Heavens y and view the hea- 
venly BodieSy that we (hould conclude 
there isfome Deity of a mofi excellent 
Mindy by which thefe things are go- 
verned/ A Prefent and /Almighty 

God, Which he that doubts of, I do 
not underftandy faith he , why he 
JhouW not as well doubt whether there 
he a Sun or no that (hines. And then 

(a) Quid eniM foteft ejfe tarn afertum^ tamque 
ferffkuum^ chm Cwlutn fufffximus, dec* De Nat. 

Deor. L.2. c.l. 

he 



all Nations. 



^»» 



he goes on to prove that this caa 
be no idle Fancy depending on the 
Caprice of Man, bat a well ground- 
ed, fubftantiai Opinion, bearing the 
Teft of Ages, and confirnaed by the 
Length of Time. For, faith he, 
Ttme wears out the Figments of Opt" 
nionSy but confirms the Juiigments of 
Nature ; or foch Notions as are 
groun4ed upon the true Judgment 
and Nature of Things. For which 
reafon, faith he, both among our 
felves, and in other Nations^ the Ve-- 
neration of the Gods, and the Sacred^ 
nefs of Religion augment and improve 
every Day more and more. 

Thus the Heavtns declare the 
Glory of God, <BvtB to the Heathen 
World, (9 mAotffi^ltiy jirp they the 
Handy- Wofk of God, And that 
they are his Wc^, will appear by 
taking a View of thefe feven Parti* 
culars, 

B 3 L The 



D'wifion of the fVork. 



I. The Magnitude of the Hear 
vens. 

II. The great Nnmber of the 
Heavenly Bodies. 

III. Theik Diftances. 

IV. Their Motions. 

V. Their Figures. 

VI. Their Gravity. 

VII. Their Light and Heat, 
and the admirable Provilions made 
ibr thofe Benefits, 
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AND THE 



Bodies therein contained. 
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Chap. I. 

fh§ Ancient and Modeni 
Reckonings compared, 

EFORE the Invention 
of the Telefcope, the 
Univerfe was thought 
to be confin'd within 
far more narrow Bounds 
than it is nnce found to be, the fixe 

B 4 Scars 
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Stars being imagined to be all placed 

in the Starry Heavens (which they 

called the Ftrmamentj at eqaal Di- 

(lances from the Earth (the Center) 

like fo many golden Nails drivea in 

the Top of fome arched Roof, or 

other circular Concave, encompaf^ 

fjng our Eye. Thefe, although far 

more narrow Bounds, and a more 

fcanty Reckoning than it ftiould be, 

yet was fufiicient to (hew who was 

the Maker of fuch a ftupendous 

Arch, and fb noble a Train as is 

contained therein. 

But according to the modem 
Reckoning (which is far the moft 
rational, and grounded upon better 
Phenomena) we fliall find this 
Branch of the Creation far more 
magnificenr, and worthy of its infi- 
nite CREATOR than thofe for- 
mer Computations made it. 

And how grand and magnificent 
a Structure the Heavens are, will ap- 
pear 



Chap. I. Modern Reckonings. 9 

pear by a di(lin<5t ConHderation of 
the Magnitude of the Heavenly Bo- 
dies themlelves j and of the Space in 
which they are. 

Chap. II. 
The Magnitude of the 

heavenly Bodies. 

Lthough we are not able to give 
a certain Determination of the 
Magnitude of the Heavenly Bodies, 
by rca(bn of their vaft Diftaoces, yet 
enough wc know, and arc fore of 
concerning their immeaie Magni- 
tudes, to convince any one that they 
are the Works of GOD. But to 
come to particulars. 

The Meafore by which we ufoal- 
ly gage and compare the Heavenly 
Bodies, is our Terraqueous Globe j 
of whole pinaenfions and Bulk we 

can 
3 
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c^n ipake a pretty good E^limatCy 
having tolerably good apd accnratie 
pbfervations leading qs thereto : the 
Particulars of which I have had Ocr 
caiion elfewhere to fpecify (a). 

By thefe Obferyapons it appears 
that the Diameter of this oar Globe 
is above 79 Huadred Miles j that 
coofequently its Surface is a good de:^i 
above 1 95^ Millions of Miles, and it$ 
fblid Content or Bulk near i6^ 
^hojuf^nd Millions pf lyfiles. \£ 



. » 1 ■ J- 



* -^ 



(a) Phyftc(hl%eol. B. 2. Ch. 7. In which 
Place I have made ufe of Mr. Pkkaris Meafure 
of the Earth. But notwithftanding the Differ 
rence be but fmall^ vIt^. a h'tcle above 3 2 Miles 
in the whole Diameter of our Globe, yet I IhaH 
make ufe here of pur Mc Norv3oo£s and MonC 
CaJJini*s Meafures, becaufe they agree tp almofl 
a Nicety, and Mr. Cajjints were niade (by the 
French King's Command) at greater Diftati- 
ces^ with the gri^ateft Afrcuracy. ^nd ac- 
cording to thefe Meaifures, the Diameter of 
the Earth is T96'j^'j Englifii Miles, its Surr 
face 19944420 1 Miles ) an4 its iplid Content 
2^485^000000 Miles, 

there- 
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therefore we (hould go no farther 
from Home thaq our own Globe, a 
Mafs we here have worthy of an In- 
finite Creator, a Work proclaiming 
that great Being that made it. 

B u T as vaft a Body as this (eems 
to be, it is much lefs than many, yea 
mod of the Heavenly Bodies that are 
vifible to us, except two or three of 
thf Plapets, ^hich (eem to be iei$ 
than our Globe, namely Mars^ whofe 
Diameter is reckoned to be but 4875: 
Bnglifh Miles, and the Moon, whofc 
Diameter is but 2175 Miles,* and 
Mercury, whofe Diameter is 2748 
Miles (a) ,* but yet thefe are vaft and 
aniazing Bodies too. But for the reflj; 
there is good Reafbn to imagine their 
Bulk exceeds that of our Terraquc- 
pqs Globe. Thiis the two fuperioui: 

Planet? 



(a^ The Nrnqber of. Miles which I have 
here, and all along aiDgned to the Diameters 
of the feveral Planets are the mean Numbers 



between 
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Planets by far exceed us j Saturn be- 
ing computed at 93451 Miles in 
Diameter, and confequently at 
417318300000000 Miles in iti 
Bulk J and Jupiter at 110^53 Miles 
in Diameter, and p loo 1 1 100000000 
Miles in Bulk, But yet as amazing 
Malfes as thefe all are, yet they are all 

■ I I ■■»<■ » — -I I II . t 

between Mr. Flamfteed^s in Mr. M^ifton^& 4fir0^ 
nomkal LeElures^ and Mr. Huygerfs in his Sjfi. 
Saturn, and Cofmotheor. which (as Mn ifUnfto^ 
firft fuggefted to me) feem to be neareft the 
Truth. For whereas the Rays of Light whetj 
intercepted by the Edge df a Knife or o(her 
Body, are (as Sir Ifaac Newton obferves in hit 
Princip. L. i. Prop. 96,) fomewhat bent, as if 
amazed from a ftrait Line by that Body; and 
whereas Mr. Flamftee^s M^^fores were taken 
with a Micrometer that pinches or clafps the 
oppolite Edges of a Planet which would incur«- 
vate the Rays <Mie Way ; and Mr. Huyget^s werd 
taken with the InterpoHtion of a thin tapering 
Plate covering the Planet as far as th& extremity 
of its Face, which would caufe an Incurvation 
of the Rays the contrary way ; therefore Mr. 
Flamfteed's Meafures are as much too little, as 
Mr. Hujgens are too large, apd conftquently the 

Mean between tli^m pcobftbty neflreift.tbe "^ruth. 
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far out done by that ftupendous 
Globe of Fire, the Sun ; which as ic 
is the Fountain of Light and Heat to 
ail the Planets about it,a^ording them 
by his benign kays, and kindly In- 
fluence , the great Pleafures and 
Comforts of Life ; fb doth it as far 
fiirpafs them in its Bulk ; its apparent 
Diameter being computed at 8 1 2 1 48 
Engli{h Miles, and its fblid Content 
at 25^0971000000000000 Miles, 
iiippofing the Face we fee of the Sun 
to be its true and real Globe. 

Thus ftupendous are the Mag- 
nitudes of the Globes of this our tTi?- 
lar Syfteme. But thefe are not all, 
nor perhaps the moft confiderable 
Bodies of the Univerle. For the fixt 
Stars, although in Appearance but jfb 
many golden or flaming Spots, yet 
are with great probability, fuppofed 
to be (o many Suns, furrounded with 
their refpedive Syflemes of Planets, 
as oar Sun is ; and imagined to be no 

kfs 
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leis in Magnitade^ if not greater^ 
(fbme of them at leaft) than our San 
is, but only diminiHied in Appear- 
ance by their prodigious Dilxanees 
from us. 

I F now we reflet upon the pro- 
digious MaiTes of thofe many Hea- 
venly Bodies that preient themfelves 
to our View, and many more I fliall 
fhew are unfeen j wliat a furprizing 
Scene do the Heavens affords us of the 
great CREATOR'S Power ! A Train 
of fuch immenle Bodies, that what 
lefs than an Almighty Hand could 
firftfind matter (iifficient for,and then 
compote, fuch' Magnificent Works? 
But yet what is the Magnitude of all 
thefe Bodies to that immenfe Space 
in which they are? Which is the 
next thing to be confldered. 



\ 



CliAl^. 
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Chap. IIL 

Of the Immensiti of the 

Heavens, 



I 



T is neceffary that I fhould give 
__ a diftiof): cotifidcration to the 
idimenfe Space poifeft by the Hea- 
venly Bodies, becaufe it was odcc 
imagined to be limited by the nar- 
rower Bounds of the Ptolemaic »$*y- 
fiemey by that which they called the 
*A7rAaj'3^ff, the Starry Concameratlon^ 
or Ftrmamment of the fixt Scars, as 
t have before intimated j but now 
with far greater Probability, and Rea- 
fon, it is extended to an indefinitely 
larger Space, a Space fufficient, with- 
out ail doubt, to contain all the no- 
ble Variety of Syftemes therein j not 
only our own of the Sun, but all 
thofe others I mentioned of the fixe 

Stars 
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Stars alfo. But for the better proof, 
and more cafy ApprehenHon of the 
Magnitude of this vafl expanded 
Space, let it be confidered. 

1. That fome, if not every one, 
of thofe vaft Globes of the Univerfe 
hath a Motion^ This is, in (bme, 
manifeft to our Sight ; and may eaH^ 
ly be concluded of all, from the 
condant Similitude and Confentthat 
the Works of Nature have with one 

r 

another. But in what manner thefe 
Motions are performed, whether by 
the Motion of the Heavenly Bodies 
round th? Earth, or by the Earth 
round its own Axis, or any other 
way, it matters not much now to 
enquire. 

2. It is manifeft that the Earth 
is fet at fiich a due Diftance from the 
Heavenly Bodies, and the Heavenly 
Bodie^s at fiich a due Diflance from 
one another, as not to interfere, 
clafh with, or difbrder one another. 

Nay 
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Nay fo great is their Diftance, fo 
convenient their Situation, that they 
do not fo much as eclipfe one ano- 
ther, except fuch Planets as are cal- 
led Secondary. 

3. It is farther manifeft al(b, 
That thofe vaft Bodies are fo far off, 
as to appear extrean[ily fmall to our 
Eye , considering their prodigious 
Magnitudes. 

Now for the effeding of this, or 
any of the other Matters, it is necef* 
fary that there be a fufficient Space. 
And that there is fuch, and what 
that Space is, we may make a Judg- 
ment of, by confidering Particulars, 
according to the bed: Obfervations 
we have of thefe things. 

And to begin neareft Homej the 
neareO: of the Heavenly Bodies to us, 
is the Moon j whofo Orb is the leaft 
of any of the Celeftial Globes, but 
yet fhe takes up a Space of near 480 

C thoufand 
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thoufand Engli(h Miles in Breadth (a) 
to perform her monthly Revolution 
in. And as for the Earth, if with 
the Moderns we fuppofe it, together 
with its Satellite the Moon, to re- 
volve round x\\t Sun,- or (which a- 
mounts to the fame thing) if the Sun 
revolves round the Earth, this Mag^ 
ntis Or bis y as it is ufually called, is a 
Space of above 540 Millions of 
Miles Circumference (bj^ or 172 

Millions 



(a) The Moon's mean Dijlance from the Earth 
according t6 Sir Jfaac Newton^s Trificip. p. 430. 
is 60 J oemidiamccers of the Earth, «acc(>rding 
to which the Diameter of the Moon's Orbit is 
47PP05 Ehghfii Miles. 

(i) Concerning the Diftance between Ifhe SUk 
and the Earth, there is a great Diragr<enient be* 
tween the former and latter Aftronomers, occa- 
fion'd by the Difagreeraent between theit Obftr- 
vations of the Sun's Horizontal Pardffax (Which 
is equal to the Earth's Semidiamitcr viewed-at 
the Sun) Tycho making it 3 itiintfte^, K^pU'r bUt 
one, BuBialdm 2 minutes^ 2 1 feconds, and ^c^ 
eioli but 2'8 feconds. Gonfcquently the Diftan* 
CCS arifing *^from hence are Icfs than thofe of the 

latter 
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Millions of Miles Brieadch. Aod if 
to that we add the Increment caufed 
by the Sweep of the Moon, or the 
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bcter Aftronomers. The very ingenious and ac* 
curate Monf.^/f La Mire in his TahuL Aftron. chinks 
the Sun's Horizontal Parallax to be not above 6 
feconds^ and his Jdifi^nce therefore to be 34377 
Semidiameters of the Earth, or 13^952,807 £ng- 
lilh Miles. But although his Obiervacions were 
made fince, yet I ibiHinake ufe of Monf.CaJfi- 
m*s Number^ b^ing /dedpc'd froAi very ingeni- 
ws and accpt^te-Obfervations of the Parallax of 
Marsj and agreeing nearly with the Deter mina*- 
lion iof tvr^} gcf»t Men> tl^r./t/^wiy^^^^and Mr. 
&Jlg^ns, japd 1 way add Dr., HaBey too, who 
make itabout 10 or 12000 Diameter^ of the Earth. 
That great Afironomer ^^Monf. Caffifii I mean) 
a^QSgBS ^ t*7QKDt^r ^etiv.qenthem, in his Les Ele- 
mens de VAftrdn. §. 37. 'that the Sun's ParaUnx 
being [fiippofed to te p^. Seconds^ gives the ^Diflnnce 
tf tb^^ ^un fi^tm ' the , Earth % 1 600 Semidiameters ^f 
-the Earth: which are .equal to ^6051398 Englifh 
Miles. And imagining the Magnus Orbis to be 
at:CtrcIe (as.it is. indeed, an ;Ellipiis not much dif- 
fetipg from a CirclO ^^^ double of that Number 
is the.length of its Dian-.<cer, i//z.. 172102795 
Snghtb Miles. 

TheCe Numbers, are different from thofe I ba\*e 
afligned in my Phyjtco-Thecl. B.I. ch.4. Note 5. 
from a^Mtftake at that time. 

C 1 Excur- 
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Excurfion of her Orb beyond the 
Magnus Orb'ts, we (hall have a Space 
yet broader by near 280 Thoufand 
Miles. But as vafl: a Space as this 
feems to be, yet it is not fuch as to 
caufe either the Earth or Moon to 
claih with any of the other Celeftial 
Globes, as I have faid; nay fb far 
from that, that not fb rnuch as their 
Shade approaches any of them. In. 
which cafe, what ample Orbs mufl 
the three Superior Planets have? 
what a Space is neceifary for them 
and their more numerous Moons to 
perform their much larger Courfes 
in? And accordingly, fuch Spaces 
they and the reft of the Planets are 
all found to have ; Saturn an Orb of 
KJ4 151638^ Englifh Miles Diame- 
ter 5 Jupiter an Orb of 8^^34000 
Miles,- Marsof i6iiZi^io Miles 5 
f^enus of 1 24487 1 14 Miles 5 and 
Mercury an Orb of 66611000 En- 

8 glifh 
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li(h Miles (a)-, all of them Spaces 
/b accurately laid out, and Diftan- 
ces lb duly proportioned to their 
Revolutions about the Sun, that a> 
bundantly mgnifeft infinite Wilcioni 
to have been concerned in their Ap- 
pointment, as i intend to (hew in 
proper Place. 

But now after this Account of 
this (b p^rodigious a Space as that of 
our Solar Syjtem is, what is it to the 
nearly infinite Expartjum occupied by 
the reft of the Heavenly Bodies! Of 
which we may have a faint Adum- 
bration by conlidering the Diftances 
which, with the greateft Probability 
of Obfervation and Reafon, are 
affigned to the Ftxt Stars. In order 

^m n il . ■■ ' i n » ■ I II I I I 11 I I I I I ■ I i» I ^^•mmm^mm^m^ 

(a) Thefe Numbers are deduced from the Di- 
ftance between, the Sun and Earth afligned in the 
preceding Note, and Sir Jfaac Newton's Diftan^- 
ces of the Planets from the Sun computed from 
their Periods in his Princifia L. 3. Phanom./^, and 
are, as I humbly conceive, much more accuracy 
than other Calculations that I have met with* 
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to the maki<ig an Efttmate of which 
Matter, let it be fappofed (which is 
ufoaliy allowed) that the fixe Stars 
are fo many Siins,- that they arc of 
the fame, or nearly the fame Magni- 
tude as oar Sun is ; and that the Di^re- 
rence of their Magnitudes arifeth from 
the Difference of their Diflances. If 
fo, then ic will follow, That the fixt 
Stars are each of them as much far« 
ther from us than the Sun, as their 
apparent Diameters are lefs than that 
of the Sun (a). And forafmuch as few 
of them appear otherwife than as 
Points even through our beft Tcle- 
fcopes, therefore how prodigioufly 
farther muft they needs be from us 
than the Sun is, to caufe their Ap- 
pearance to be fb very much lefs than 
the Sun ? For an Example, let us 
take one of the fixt Stars fuppofed 

" ■ ■■■■.III , . I ii«w.» » ^ ■ II ■ 

(a) Compare the fagicious Dr. David Gregory^s 
Dcmonftration of thi$ in his Apron L.3. Prop. 

to 
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tq be neared to us, as being tho 
brighteft and largeft, namely Syrius, 
Now this, by accurate Obfervations 
fd) hg|h been foupd to be in Appea- 
rance 1766^ times le(s than the Sun; 
and coniequently, by the foregoing 
Kuk, it is fb many times farther off 
th^n the Sun is, which will amount 
to above i Millions of Millions of £/9- 
giift) Miles. An^ if (b, what an jm- 
pieqlurable $p«ce is the Firmament? 
wherein a great Number pf Stars lef* 
(er and lefler, ^nd cpnfequeotly (ac- 
cording to the foregoing Suppofitipn) 
farther and farther off, are leen with 
our naked Eye, and many more dif- 
CQvered with pur GlafTes, aqd ftjll 
many more and more with better 
GlafTes flfjf and in all probability 

many 

(a). Sec Mr. Huygens in Cofmotheor. p. 137. 

(b) In viewing the Planets with my longer 
Glafles (efpecially the Planets of a weaker Light) 
it often falls out that divers of the fixt Stars, 
}n4 fome of them very fmall^ prefent themfelves 

C 4 at 
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many others that efcape the Reach 
of our utmoft Art to defcry ; which 
may confeiquently be as far diftant 
from thofe we fee, as thofe are from 
us. 



at the fame time within the Glafs, notwith- 
fianding its Area is not Tufficient to contain 
both Jupiter and his moft diftant Satellites. By 
which means it is fometimes difficult to diftin- 
guiih between thofe Fix'd Stars and the Sa- 
teUites of the Planets. Thus I have fometimes 
been ready to fanfy that I faw one or more &z- 
teUites near Mars^ until by future Obfervations 
I perceived they were only fome of the Telef- 
copick fix'd Stars lying in the Way of Mars. 
So about Saturn y I have often difcemed the 
Likenefs of many Satellites y but I am not fure I 
ever faw above three. From whence it is mani- 
feft, that in all Parts of the Heavens there are 
many Stars which prefent themfelves to our Eye 
through our long Glaffes, that are otherwife invi* 
Able to us. 
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C H A P. IV. 

PraBical DeduBions from, 
and Reflexions upon the 
Magnitude of the Hea- 
vens. 

HAVING fet forth the prodi- 
gious Magnitude of the Hea- 
venly Space, and of the Bodies there- 
in contained, before we proceed far- 
ther, let us paufe a little, to confi- 
der what Influence thefe Things 
ought to have upon us. 

And in fliort who can behold 
the Regions above, and cpnfider the 
Things therein contained, and at the 
fame time not own them to declare 
the Glory of God? Who can view that 
irmnenfurable Firmament in which 
thofe Bodies are, and not acknow- 
' ledge 
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h6ge his Handy- Work ? We admire, 
as juftiy we may, the vaft Balk of 
this our own Globe : but when we 
condder how mach it is furpaffed by 
nioft of the Heavenly Bodies, wh«t 
a Point it degenerates into, and how 
very little more even it, and what we 
call its Great Orh together alfo, are, 
when feen from the Heavens, this 
gives us a juil and noble Idea of the 
Infinite Creator's Works, fqeh as is 
worthy of God, and iuch at may 
make us Hight, not overvalue this 
little Heap on which we dwell, and 
caule our Thoughts and Defire^ to (bar 
among the Heavenly Glories. Boc 
for an Application of the(e C^nfide- 
rations, let us hear Senecft's Reflexi- 
ons upon the Matter CaJ, who on this 
Account recommends Virtue, not 
purely hcau/e it is a mhk thiffg in 
fts Gwn NatHrfy and a great Bkffing 

(a) Nat. Qu«ft, L. |. Prarfat. 

r 

to 
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to ^ free from Evitf b$H alfo becauje 
it entar^eth the Mmd^ and prepares 
it for the Knowledge of tieavenly 
things, and makes it fit to affociate 
with God (a), — Theny faith he, the 
Mind hath the confummate and full 
good of our human State, when ha" 
ving conquered all Evil, it foars 
loft, and wandering among the Stars 
above, it is able to deride the fiatefy 
StruBures of the Wealth*^, and all 

then Riches. Neither, faith he, 

can it contemn the Porches and Roofs 
fhining with Ivory, the cltp^d Groves ^ 
and the pie af ant Streams conveyed to 
their Houfes, until it hath wandered 
throi4ghout the World, and from «- 
hove looking down upon this little Globe, 
covered in a great meafure by the Sea, 
and, where not fo, flovenly, and ei" 
ttfer burnt up in one part, or frozen 
% the other, it then faith to it felf, 

»*— "^ I 1^1 I ■ !■ 11 ., ■ ■ I . ■ .111 I I 11 ■! iiiai»— — M—— 

(a) Qui i» c^finium DEI veniat. 

Is 
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Is thn that little Point that is dtvided 
among fo many Nations by Fsre and 
Sword? Oh how ridiculous are the 
Bounds of Mortals, when this River 
divides this Nation, that Mountain 
boundeth another, and that Defaxc 
another ? For as for this World , 
laith he. It is a Point in which ye 
fatly in which ye war, in which ye 
difpofe of Kingdoms. But above y are 
vaft Spacesy into the FoffeJJion where-' 
of the Mind is admittedy on Condition 
it bath brought but little of the Body 
along with it, that it hath cleanfed 
hfelf from every filthy thing, and be- 
ing difengaged from the World hath 
made itfelf illufiriouSy by being expe- 
ditious and light y and content z.',:l^ ^it- 
tie things. Whenfuch a Mindy faith 
he, hath touched thofe Celefiial Regi- 
efjSy it is then nourifhed and grows ; 
and as if delwered from its Bonds, it 
returns to its original State. And 
this Argument it hath of its Divinity , 

that 
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that it delights in divine Matters ^ 
and is converfant with 'th^ntj not as 
things Jirangey but its own. There 
it fecurely beholds the ri/ing and fet' 
ting Stars J their different Courfes^ &c. 
There this curious SpeBator difcujfes 
every things and fearches out every 
thing, And indeed what Jhould it 
do but pry into thofe Matters, fince 
he knows they belong to himfelfl Then 
he contemns the narrow Bounds of his 

Habitation in this World, And 

here at lafl he learns what he hath 
long enquired after: there he begins 
to know God (a). 

(a) aiic indfit DEUMmJfe, 
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General View of ±h£ 

NUMBfMSrffhenm- 
venly Bodies, 

AVING .in the prece- 
ding -Boek given a Dc- 
monfttation of God from 
the ^Pdh^mtude of the 
Heavenly Bodies^ 1 ihall do the fame 

in 
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in this from their Nutuhtt j a Num- 
ber (b great, that wc cannot view 
and coniider them without Aftoni^h- 
ment. Were there no more of them 
than the Sun, and the Planets (both 
Primary and Secottdary) (uppoftd to 
move about him, there would be a 
Number (ufficiedft to manifeft an Al- 
mighty and Wife CREATOR. Btrt 
when we view the Heavens, tind fee 
otfr felves fiittroanded with (b prodi- 
gious a Number of il^oftrious Bodies, 
of various Magnitudes,- when we 
go to other iParts of this our 'Globe, 
from the Nortfhewi, ftppofe^o the 
Soarfiem Pole, and tficre difcover a 
great Multitude of otlier Stars that 
wtr-e tiever teen in our Hemffpliere : 
when "we perceiive the'Heavtns tliidc 
be^t with them in every Place ^ and 
wbcti -(as \ ilrcady hinted) we view 
the Ifeavens with 'our Glaflfes, and 
difcover many more than our naked 
Eye could reach j and when we again 

- view 
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view them with better and better In- 
(Iruments, and ftill difcoyer more 
and more of thofe Starry Globes ; 
when particularly we fiirvey what 
they call the Mtlky-lVayj and fee 
the prodigious Number, I may al- 
xnoft fay Clufters of Stars, that fill 
that Region of the Heavens,and caufe 
that remarkable whitenefs there : I fay, 
when we fee fiich prodigious Num- 
bers of thofe Heavenly Bodies, which 
no Art of Man can number 5 and 
when we. faither confider, that in all 
probability we do not fee the half^ 
nay perchance not the thoufandth 
Part of what the Heavens do con- 
tain ; as we cannot but be flruck with 
Amazement at fuch . a multitude of 
GOD*s glorious Works, fb we can- 
not but own the great CR EA TOR 
in them; and we are worfe than 
Men, if we do not give him his due 
Prailes. 

Chap. 
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Chap. IL 

That the Fixt Stars are 
Suns encotnpajfed with Sy^^ 
ftemes of Planets. 

\ LTHOUGH the Numbct 
£\, of the Err^ick and Fixe Hea- 
venly Bodies we fee are /ul^cient to 
let forth the Exigence and Praiies of 
their great CREATOR, yet there 
'» dne thing more thlt I cannot eafir* 
ty pais oter (though it hilth only 
ttigh Ff obabilities for it) b^caufe it 
gives OS a far liiore oobk and agred^ 
able Idea of thd Creation, than the 
World was eVef, that we know of, 
aojuainced with before ; alod that is, 
That the beft and nnoft ledfnec} mo- 
detn Aftfonomers do generally (\x^ 
poTe the gr<at mtiltitode of Fixt Scaf s 
wclee,. or imagtiie to be ii!iih« Uiiv* 

D vcrlc. 
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verie, CO be (o many Suns^ and each 
of them encompalTed with a Syflbeme 
of Planets like our Sun. 

And that the Ftxt Stars are Sum, 
Of of mttch the fame Nature as. bur 
Suti, there is great reaifbn to con- 
clude, 

1. Because they are Bodies no 
lefs immen(e (as \ have faid) th'an 
the Sun, but only diminiflied in ap- 
pearance, by their prodigious diftan- 
ces from us. 

2. B E c Au s £ they fliine by their 
own native Light, not by any bor- 
rowed from the Sun. For (b great 
are their diftances from the Sun, and 
from us al(b, that it is not poflible 
their Light (hould be received from 
the Sun, and reflected to us, as that 
of the Moon and other Planets is. 
And withal, fb brtfk and vivid is 
their Light, and (b very fmall thek 
apparent Diameters, when divefted 
of their glaring Rays, and made to 

have 
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have their true appearance through 
our Telefcopes, that no queftion is 
to be made, but that they flune by 
their own innate Light, as our Sua 
doth. 

A N D if the Fixt Stars are (b many 
Suns, certainly they minifter to fome 
grand Ufes in the Univerfe, far a- 
bove what hath ufiially been attri- 
buted unto them. And what more 
probable Ufes, than to perform the 
Ofice of fo many Suns ? that is, to 
enlighten and warm as many Syftemes 
of Planets ^ after the manner as our 
Sun doth the Erraticks encompailing 
it. And that this is the Ufe and 
Office of the Fixt Stars is probable^ 

I. Be<:ause this is a far more 
probable and fSitable ufe for fb ma-^ 
ny Suns, (b many glorious Bodies, 
than to fay they were made only to 
enlighten and influence our leder, 
and I may (ay inferior, Globe ; which 
another Moon or two, or one or 

t> i^^?7**v two 
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< , 

two of thofe v-ery Suns fct nearer to 
Us, would have better done, thaa 
dil the whole train of Heavenly B07 
dies how doth. But inftead of this, 
snany of them, nay perhaps the 
greateft number of them are at fuch 
immenfe diftances (as (hall be (hewn 
under the next Head) that they are 
out of the reach of our naked eye. 
In which ca(e, what u(e is it likely 
fuch great nnmbers of fuch immenfe;, 
tinfeen, far diftant Bodies can be to 
our WoHd, when there are (0 many 
already of divers Magnitudes of thofe 
that fall under View, that (befides 
other much greater Ufes they may 
ferve unto in the Univerfe) do mini' 
ftcr to our help and comfort here 
Upon Earth, in (upplying the Abfence 
of the Sun and Moon by Night ? 

2i From the Parity, and con- 
flant Uniformity obfcrvable in all 
God's Works, We have great Rea- 
fon to Goncltidc that every Fixt Star 

hath 
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hath a Syfteme of Planets, as well as 
the Sun. For it is certain that the 
Sua is a Fixt Star to the Fixt Stars, 
as they are to the Sun. And in this 
ca(e, if (as the juftiy renowned 
, Mr. Chrifitan (a) Huygens argues) we 
Jhould imagme our/elves to be placed 
fomewhere tn the Heaven^ Regions^ 
05 far from the Sun as from the Ftxp 
Stars y we Jhould then percewe no dtf 
ference between the one or the other. 
For it would be very unlikely that we 
Jhould fee any of the Solar Planets, 
either by reafon of the diminifhing of 
their Light y or becaufe their Orbs 
would fink into the fame lucid Point 
with that of the Sun. Being then Jo 
placed, we fhould imagine all thefe 
Stars [both Sjijn and Fixt Stars] to be 
much of the fame Nature andKmd-, 
•and from a view of any one of them 
nearer to us than the reji, we Jhould 



^■ri^i^Mi*M»^ ■^i^.Mn^ii^i* VaMBMtaKrai^aaV WaMmai^ 



{a} CofinotbeQros^ /. 1 3 } • 
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make our judgment of them all. And 
now heingy faith he, iy the fm)our of 
Gpdy admitted fo near one of ihemy 
namely the «$V/», as to fee fix leffer 
Globes revolving roundabout him, and 
other Secondary ones revolving round 
fame of them : why ought we not to 
have the fame judgment of the refi of 
thofe SunSy as of this y and think it al- 
together probable that this is not the 
only Star of all the number that is eu" 
compaffed with fuch a traWy or sn a- 
ny refpeSl excels the reji ? Neither al- 
fo that this Star alone revolves round 
its own Axisy but rather that all the 
refi have fomewhat of the fame kind 
alfo. And fo that learned Perfon 
goes on in the further purfuit of his 
ingenious Argument. 

3. Besides thofe ftrong probabi- 
lities, we haye this farther to recom- 
mend thofe imaginations to us, that 
this account of the Univ^rfe is far 
more magnificent, worthy of, and 

becoming 
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becomiqg the iafioite CREATOR, 
than any other of the aarrovei: 
Schemes. For here we have the 
Works of the Creatjoo, ^o( confined 
to the more (canty limits of the Qrb^ 
or Arch of the Fixe Stars, or even the 
larger Space of the Primum Mobile^ 
which the ancients fanfied were the 
utmoft Bounds of the Univerfe, bat 
they are extended to a far larger, a$ 
well as more probable, even an .inde« 
finite. Space ; as was (ec forth in tjie 
firft Book. Alfp it^ this Profpe^ of 
the Creation, as the Earth is dilcard- 
ed from being the Center of the U- 
niverfe, fo neither do we make the 
Ufes and Offices of all the glorious 
Bpdies of the Univerfc to c?n(er there- 
ip ; nay in Man alone, a^ccording t<3i 
the old vnlgar Opinipq, that all things 
were made fo^ Man (b). But in this 
our Scheme we have a far mote tJr. 

r 

■ _ . I. 

{i) See Vkfficit-'tbtdl. B. 9. ctf. N' I* 
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teRHve, grand, and noble View of 
Gqd's Works ; a far greater number 
qf tl^eip ; not thofe alone that for- 
mer ages faw, bpt multitudes of o? 
thprs that the Telelcope hath di(^ 
covered ^nce j and all tne(e far more 
orderly placed throughout the Hea? 
Tcns^ and at more due and agreeable 
diftances, and made to ferve to much 
mpre noble and proper ends ; for here 
ve have not one Syil^me of Sun and 
planets alpnc;, and one only habir 
table Globe, but myriads of Sy- 
llemes, and more of habitable 
Worlds (c)y and (bme even in our 
own Sqlar $y{leme, as well as thofe 
of the Fixt Stars. And confequent- 
ly if In the Sun and it$ Planets, al- 
too* viewed only here upon the 
Earth at a great Dillance, we find e- 
nough to entertain our Eye, to cap- 
tivate our Underflanding, to excit? 

our 
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our Admiration and Praifes of 
the infinite CREATOR and Con- 
triver of them ; what an Augmenta- 
tion of thefe Glories (hall we find in 
great multitudes of them! in all 
thofe Syftemes of the Fixt Stars 
throughout the Univerfe, that I 
have ipoken of, and (hall have oc- 
cafion to mention again in the next 
Chapter ! 




Chap. III. 

Of New Stars. 

BESIDES the Planets of our Solar 
Syfteme, and the wonderful 
number of Fixt Stars, there are fbmc 
others, which are called /VJfw Stan, 
which (bmetimes appear and difap- 
pear in divers Parts of the Heavens, 
^fj^ wilf 4cfei:ve a place here. 
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Some of thefe New Scars have 
been taken notice of as early as Hip- 
panhus's ume,\i/\\o/eei»g/ucb a New- 
Star , and doubting whether it often 
happened^ and whether the Stars we 
take to be Fixt were fo or no ^ he 
therefore (as (d) Pliny tells us) fet 
upon numbering the Stars for pofie- 
rity J a difficult Tasi, he faith, even 
for a God: and by proper Infiru- 
tnents he marjhalled them in fuch or" 
di/y that their Places and Magni- 
tudes might be knpwn : by ibhich means 
it might be e.aftly founds not only whe- 
ther they, decayed and perijhedy or 
were again renewed ] but alfo whe- 
ther any of them changed their places ^ 
or had any Motion, as alfo whether 
they increafed or decreafed. Thus 
PVmy^ 

Sin;:£ which time many other 
fuch New Stars have been taken No- 



(i) Plin. Nat. Hift. L. 2. c 35. 
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Itice of by others. To pais by the 
'New Stars in Hadrtar^% Valenttm-' 
arfSy HoMonu^s and Otto's tiqaes, I (hall 
name only (iich as have been more 
lately taken notice of by men of good 
Judgment in thefe matters; fuch 
were thofe New Stars obferv'd by 7y- 
choBrahe^ David FabrtciuSy ^anfon^ 
Bayer ^ Kepler, Marius, ByrgtuSy 
Hohvarda, Hevelms, Montanariy Bui" 
iialduSy CaJJin't, our Mr. Flamfleedy 
and fome others (e) ,• to which may 
be addded a New Star that appears 
at this very time I am writing, in 
the Neck of the Swan ,• the fame in 
all probability that hath been (ttn 



(e) For a Otalc^ue of thefe and other New- 
Stars, the Conftellations in which they appear- 
ed, and other Matters relating to them, I fliall 
refer to RkcioU's Almagefl. Lib. 8. $.2. cap. i. 
Hevslii Prodrom. in his Defcription of the Co- 
met in i66$. P.4J.3. the Appendix to Mercato/s 
Afiron. and Mr. Lovaborfs A^ridg. Vol. i. p. 247. 

before 

3 
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before by Mr. Kirch, (f) in 1687, 
and 1688) and perhaps by B&yer 
long before, as alio Heveltus and o* 
thers. 

O F thele New Stars, there is rea* 
foQ to imagine there may be many, 
by reafbn they are not confined to 
any one part of the Heavens, but ap- 
pear and difappear in divers Conftel^- 
lations , and divers parts of thofe 
Conileilations, as in CaJJtopeia, the 
Swatty the Great Bear, Andromeda, 
Rr'tdanus, the Whale, the Ship, and 
divers other parts of the Heavens. 

■■■■' ' ■ ■ " I ■ > 1 1 I p ■- .i.^i», II .11. ,»..,.i ■ 1 1 -jb 

(f) In the MifieUanea Berolinenjta, p. 21Q, 
Mr. Kirch faith, he, for fotne time, fought this 
Star in vain, but at laft on -^ Auguft 1687. he 
found it with the help of an 8 F005 Tube, but 
very fmalt, and that it grew bigger and bigger, 
fo as on Oiloter 23. to be feen with the naked 
Eye, until having arrived to its grcateft Magni*^ 
tude, it again became leis aqd lefs, and at laft 
invifible even in a Telefcope. By frequent Ohr 
fer^ations he difcoirered its Motionrto be very r^ 
^ar^ and its Period to be ^^ 4* ^^y^- 

WWAT 
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What the(e New Stars are, is 
hard to determine. Meteors they can- 
Dot be, becaufe they are of a long con- 
tinuance, and much too far o^, for 
Bodies that emit fo little light as Me* 
teors do, to be (een by us. And as 
for other Opinions about them, they 
are too many, and too frivolous 
(fome of them) to be named (g)y cx" 
cept one or two of the moft probable. 
Among which, one is of ibme that 
think they may be ftich Stars as have 
one fide darker than the other, as one 
of Saturn^s Satellites is fuppojfed to 
have, and fo appear only when the 
bright Hde is turned towards us, and 
difappear as the darker takes place. 
Some think they may be Fixt Stars 
that expire in Light and Vapours (hj 

(g) If the Reader hath a mind to fee a va- 
riety of thefe Opinions, he may find them large- 
ly enough handled in Ricmli^s Almageft.ubi fufri 
c. 17. 

(b) This is what Sir Ifa(K Newton furmifes in 
his Princifi. £.3. Pra^42. 

and 
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and arc again rekindled, and recruit- 
ed by the Accefs of Comets. Others 
take them to be Comets themfelves. 
But if I may be admitted to (peak what 
was formerly my own opinion, I ra- 
ther took them to be Erraticks of 
fome kind or other j and that for 
theie Rea(bns : 

1. From fome of them, as I 
thought, feeming to change their 
Places, and appearing fbmetimes 
farther off, and fometimes nearer un- 
to other Stars : as I have faid in the 
Preface, /. 45, 

2. From that Increase and De- 
creafe of their Light and Magnitudes 
which is conftantly obferved in them ; 
they being at firft obfcure, and hard- 
ly difcernible, but by degrees grow- 
ing brighter and brighter, till fome 
of them equal the light of Fenusi 
and others the light of the Fixt Stars^ 
of the Firft, Second, and Third Mag- 
nitudes : and then again as gradually 

grow 



Chap. 3. Of New Stars, 47 

grow le(s and le(s till they utterly 
difappear. 

3 . From their Periodical motion 
and return after a certain time. This 
indeed hath not been fb carefully 
and jadicioufly taken notice of as it 
dcferves, or fb as to bring their Pe- 
riods under certain determinations; 
bat yet in (bme of Heveliufs and 
Cajpn'fi obferv^tions, it hath been 
dilcovered that (bme of the fame 
Stars have returned, as particularly 
that in the Whale's Neck, and that 
which now appears in the Swan's 
Neckf which as I juft before (pag. 44.J 
faid, hath a Period of 404 4 days, ac* 
cording to Mr. Kirch's obfervations. 

These were my reafbns for CnC- 
peeing thofe New Stars to be Rrra^ 
ticks, rather than Ffxt Stars either re- 
cruited,or having dark and light (ides. 

But the grand Difficulty is, what 
kind of Erraticks they are, whether 
fVandering Sum, or Planets (like ours) 

of 
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of 6tber Syftemesf? That they (hdald 
be Wandering Sum^ is (bmewhat odd 
ICO a^erc : and of whiat ufe they (hould 
be, is hard to imagine, fince there 
is nothing of this 'kind in the Uni-^ 
verfe, that we know. of» that toay 
affift out imagination. 

And as to the latter opitiiob, I 
confcis I have been much enclined 
to flirpe^'that they might be Planets 
revolving round &ch Suns, as caft 
% much fiercer and more vigorous 
Light than onr Sun doth ; and that 
thefe their Planets mtgbc be mOTe 
denfe than ours, and have Surfaces 
more ftrongly refledting Hgbt, and 
perhaps be much targ^ too. Boc 
notwichftarnding,tbatP/<i//0/^3F/2<?/^- 
Bed L^ht may be fen t to very gireat 
diilances by thefe ineans, yet vritJsr 
out extravagant Sapipolkions of this 
nature^ it may be doubted whether 
it would reach us, £0 far off as die 
Fist Star». are. Aod: bcfides^ this^ 

another 
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another doubt is, That altho' there 
are divers Stars near thofe New Stars, 
of greater Magnitudes than any o^ 
thole New Stars are, which I ever 
'yet have had the fortune to {eej yet 
I can fcarce think them big enough, 
to conclude them to be the Suns a*> 
bout which thofe New Scars (if Pla- 
nets) move. And therefore being 
uncertain what to determine in (b in- 
tricate a matter, I (hall leave it td 
future better Obfervations (which the 
late long dark Weather hath hinder- 
ed me in the profecution of) which 
I hope may alford us fb good light, 
as may lead us into a much greater 
knowledge of thofe rare Pha^no- 
mena. 

But whatever thofe New Stars 
are, they are -a farther Demonftra* 
tioft of G O D*s Power and Glory 1 
and that there are many more of the 
grand Works of the Creation than 
what our Eyes behold at all, or that 

E we 
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we have only now and then 4 glimple 
of. But if they are Planets of other 
Syftemes, fome of thofe Erraticks re- 
volving round ibme of the Fixt Stars, 
then do they lay open a ftill more 
glorious Scene of GOD's Works, 
and give us fuch a repi:cfcntation of 
the ftate of the Univcrfe, that the 
World never dreamt of before, and 
that even Angels themfelves may be 
amazed at the fight of. 
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THE DUE 

S I T U A T I ON 

O P T H E 

Heavenly Bodies. 



c 



HAP 



. I 



Of the due as well as great 
DISTANCE of the Hea^ 
venly Bodies. 

HAVE before takeil 
notice of the immenll; 
Diftance of the Heaven* 
ly Bodies, that it is iuck 
as makes tho(e vaft Bo- 
dies the Fixt Stars (no lefs in all pro* 

E 2 bability. 
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babiltty, as I faid, than the Sun ic 
felf) to degenerate into Co many 
Points, yea to cfcapc our eye j nay 
itiore than this, that it cau(eth even 
our own Great Orb which our Earth 
defcribes about the Sun, to fink in- 
to almoft a Point, or at leaft a Cir- 
cle of but a few Seconds Diame- 
ter. I {hall therefore fay no more 
on that matter. But that which I 
{hall (peak of in this Book, is the 
due proportion of the Diftances of 
the Heavenly Bodies, that they are 
not (et at random, like a Work of 
Chance, but placed regularly, and in 
due order, according to the beft me- 
thods of Proportion and Contrivance. 
Which will be manifeft from the fol- 
lowing Chapters, which will (hew 
that the Didance is (iich, that none 
of the Globes interfere with one ano- 
ther : but indead of that, are in due 
and the moft nice, commodious Pro- 
portion. 

Chap. 
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Chap. IL 

That none of the GLOBES 
of the Univerfe interfere. 

HAD the Univerfe been the 
Work of Chance, or" any 
thing but of a wi(e Architedl;, there 
would have been a great many blun- 
ders and inconveniencies in the Situa- 
tion of (uch a prodigious number of 
immenfe Globes, as the Univerfe doth 
contain. Some would have been too 
near, fbme too far off, (bme would 
have met with, knocked and ftop'd 
one the other, and (bme would have 
Co interfered as to have incommo- 
ded the other, fome way or other. 
But inftead of this, every Globe 
throughout the whole Creation is, 
9$ far as it is poffible for us to obferve, 

E 3 fet 
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{et at (uch a due Didance, as not 
^iily (o avoid all vioUo? CoocQUffe^, 
but alfo fb as not to eclipie or fhade 
one the other, wherever it may be 
prejudicial, or indeed not ufeful and 
i;oi|Y6|ii90t> or To ^% to hinder one 
ianp(h^{6 Mfidly Ip^€fi^eiS, oV to pf e- 
judice one another by noxious ones. 
This is very ipanif^ft \x\ our ovft\ Sy - 
ft^me pf the Sun : an^ becaqfe we (|e 
it not p^h^rwife, ve ipay conclude ijt 
tp be /b in ^11; upl«(s we (hopM 
in^9 Tome exception fpr wh^f i^ (ii(^ 
pei^ed (^nd indeed onjy (pfp^^ed) 
pf Comefs^ which in their ?pprp;?che« 
towards jchc Earth, ^re imagipe^ to 
€'^V^^e Difegfes, Famijcues, an4 9\<;her 
jfiich lik^ Jiidgmepts of. God. But 
!^hl$ i^ Pl4y S^^fPfie,. and what befals 
iJti? WwJd at pjher tiqjes, wifhput tfep 
vifiblp approgch pf any Cometf Bup 
JipW«yejr, fijppofiug tpaf as fQowets 
moyp in Orb^ vi^ry dififercQ^ frpna 
thole pf ;hP Pthcr H^^veply Bodies, 
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(b their £fFe<Sts and Influences may 
be as dinereqt j yec this may be, and 
no doubt is (bepaufe it may be pro- 
ved) with the concurrence, and by 
the appointment of the Divine Pro- 
yjdence ; who, ^s Governour of the 
World, might make fiich noxious 
plobps to execute his Ju(tjce, by af- 
frigl^tidg and chaftifing (injful Men, 
at their approaches to the Earth j and 
not only fo, tut (as fbme have ima- 
gined) to be the place of their Habi- 
tadon and Torment after death. But 

fijPBP^'^S ^\ F9 ^^ ^^» y?^ hereirj js a 
kind Prqvidence manifefted, Th^f 
their Returqs to the Earfh are but 

tcljjpfo (9)^ ^nd thpir §payf ihqrp, an4 

that 

(aj iThere havjn^ of late been great ^xpefta'^ 
tions among fome , of a Cmet .sfp|jearing thfs 
year 17 18, it may gratify thctr curiofity to take 
notice, in this place, of the three Comets y whofe 
Periods we imagine, are difcovered, by the great 
Sagacity and Application of our modern Aflro- 
nomers. The Revolution of the Fir ft of thq 
Three, is fuppofed to be performed in 75 years,- 
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th^c they take up many years in pa(^ 
(iog the reH: of their Orhs. 

And qow whether we confidcr 
the due Situation of the greateft par^ 
of the Heavenly Bodies, whereby 
peither they, nor their influences do 
interfere; or the more unuAi^l Pofi- 
tjpq and Motion oi Comets, dill it 
appears that a wi^ and careful Ar^ 
chiteft was the Contriver and Orde^ 
rer of it all ; efpecially if we joio 
what follows in the next Chapter. 

«M— — — i— — ^ »■ I aPM « . ■■!> I - W II II I »»— — 
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and to have been the fame Cotijtet that appeare4 
in the year 1682. The Suond is fuppofed to be 
the Omet that was feen in the year 1661^ and to 
revolve round in i^^ years. And the ^hiri i^ 
imagined to be that Cmut which appeared ia 
y68o and 168 1, whofe Period \% 575 years. An4 
according to Mr. WhifioTi% Qeterminations^ the 
fir^ of thefe three Comets will ^gain appear in 
(he year 175 8j i^z Second va 1789, and the 7%/ri^ 
j(fid laft not till about the year 225;^. 
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Chap. III. 

Of the nice Proportions of 
the Diftances of the Hea- 
venly Bodies. 

As it is one great demonftration 
of the iDgenuity and (kill of 
an Archited to eive due Proportions 
^o his Work; to we find this to be 
abundantly manifeft in all the Bodies 
of the Univerfe that fall under our 
cognizance : among which we may 
discern a curious Order, and that 
due and nice Proportions are ftridly 
pbferved in their Situation. 

How the Fixt Stars are fituated 
in reiped to one another, is impoffi- 
ble for us to determine at fucb pro- 
digious Diilances as they are from 
^; bi^t they look to us, who can 



« 

have no regular profped of their Po- 
Ijfiops, gs if plapcfi without aay Qr- 
der : like as we (hould judge of aa 
Army of orderly, ,Wf:ll difciplioed 
Soldiers,, at a dif^^nce^ .which wqijld 
appear to us in a cdnfufed manner, 
until we. came n^ac and had a regu- 
lar profpec^ pf them, whicfi we 
fhould then find to ftand well in rank 
^d fik.. So douh(lef$, if we coifld 
pave an ^^yanta^ipus profpec^ of the 
yixt Star$^ we fhpuld nn^J tjipr^ ycry 
fommjodiouily, apd wejl (kp \ti tjie 
pirp[jaroent in regarcj pf pne ano- 
^jier. Apd thi5 ye i^^yp gre;|j: re^- 
<pn to f9P,clufle ffpj^ the Rules of 
P.^fity, fpn> that copft^pt Harroopy, 
^nc) Sin^ilicpde 0b(e;:yable amppg ^ii 
the works of tfji^ Greatipp^ y/hich 
fall under oprcpgni?ancp : p^rjtjcu- 
Jarly this is evident jp ^Ji^ H^egipp pf 
the Univcrfe, to wbv^h ^e Gelopg^ 
^d which we h^ve a better P^oipe^ 
pfj and can furvev with ojir Ipftrp- 

ments. 
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ments, I me^n the Syfteme of t\ip 
SiiQ. In this we fiad ^very Bo^y 
piaf ed in good order, gn^ a; dvip di- 
ft^ce, according even tp the niceft 
R|il^$ pf Proportion. 

Fp|i the evidipn pf this piJ|tfer, 
let us (according tp th^ pf^oA received 
and |-ational HypQthe(js) ippppfe th^ 
Sno placed in the Center, to influr 
et^^:^ all his Planets >yith Light and 
Hpat. Then foljow t\i^ If yeral Pla.- 
netSy fiirroupding bim, not one here, 
^nd 4not|ifr there, at all ^dyenture^ 
in a ru^e inanper, like a Work of 
Chqncey bat at due piftances from 
ihe Sun ^ at pfppfr Dii^anpes from 
one anp|;hpr :: gpd in fqch y/AX adr 
jufted proportion of their Velpcitics 
^nd Gravities, as ma^^es the Sqqares 
pf their Revolutions in proportiqn tp 
^he Cubes of their. Djllances. And 
this is what is difcernible in the 
whole Solar Syfteme, npt only in the 
Priniary Planets that f^volve round 

the 
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the Sun, but in the Secondary Pla- 
octs alio, that revolve round them. 
Thus it manifeftly is in the Five 
Moons that accompany Saturn, and 
the Four accompanying Jupiter, 
And a moft (agacious Contrivance 
this is, manifefting the Preience, and 
Condud of the CREATOR, in 
thus chufing this Proportion I (pake 
of, rather than any other. For (hould 
the power of Gravity (for inftance) 
have been fo conftituted, as to de* 
creafe in the Proportion of the Cubes 
(inftead of the Squares) of the Di- 
itances reciprocally ; although it 
might be poffible to adjufl a Velo- 
dty, and I may add, a Diredion 
too, fo as to make Bodies defcribe 
perfed Circles, yet the lead £xce(s 
or Defed of Velocity, or the Icaft 
Obliquity of the Diredion, would 
make them defcribe Spiral Curves, 
either afcending /;; infinitum^ or elfe 
i^plcending to the Center. And fiip- 

pofing 
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podng the Orbs (in which cho(e Bo« 
dies move, and which are fuppofed, 
as I faid, to be made in proportion 
of the Cubes) to be perfe^ly Circu- 
lar, the leaft adventitious Force, e- 
ven but of an Atom, abating or in- 
creafing the Velocity, or changing 
the Diredion, would bring on the a- 
forefaid Inconveniences. And if the 
great CREATOR and Contriver of 
the Univerfe hath thus wifely mo- 
delled, and cautioufly methodized 
this part, this Syfteme of it where 
we live, and behold the thing, no 
great doubt can be made but that 
he hath done the fame in the other 
Syflemes thereof alfb; that every 
Syfleme is fet at a due Diftance from 
one the other, and every Body in 
each Syfleme at its due Diftance alfb 
from their Sun, or Fixt Star. 

And now who can reflect upon 
thefe things, and not perceive and 
admire the Hand thatadteth in them, 

the 
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Cohtrivahce and Po^er Sf ail ittfi- 
nite Workman! For where We have 
fuch manifeft ftrbkeS bf Wife brdel-i 
courtfel, arid tbahagtiriehti of th6 
obfetvance bf Mathematical Propbf-* 
tibtis, tan we cbhtldd^ fcht^te was a^ 
toy thing lefs thati ^e^fbh, Jttdg-» 
mentj And Matheiti^fcieal Skill id ih€ 
cafe ? bt that this coiild ht kSc^ed 
by aiiy bthei* PoWerj but that bf fit* 
Intelligent Being, Who had Wirdbfti 
and t*ower fuffitient fbi* fiich a \V"brk : 
according to thie rea(briing bf th6 
Stoick in 'Cicef'Oy ^hb 'f Iliads thus {aj ; 
ff fhou Jhottldfl fee k* large attd fair 
Honfey thou cmldfi riot 'be hrof^^t td 
imagine that liouj^ was huih i'^ the 
Mice and We'ejlei ^ ^hhongh iho'u 
Jhouldft not fee ihe Mafie^ thertof: 
fo (faith he) wotddfi ihdu not thiink 
thy felf very plainly to play the faol^ 
if thou fhouldfi ifhagini fo orderly a 

C<>; Gic. de Nat. Deor. L, s. ctf. 

frame 
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frame of the World, fo great a vari- 
ety and heauiy of H'eatienly things, fa 
prodigious a quantity and magnitude 
of Sea and Land to be thy Houfe, thy 
Workmanjhip, and not that of the im- 
mortal Gods / And (o whea we fee 
fiich good order, fuch due propor- 
tions in this Region of the Univerfc, 
and have good reafoa to conclude 
the faihe may be throughout the 
whole, can we, without great vio- 
lence to Reafon, imagine this to be 
any other than the Work of GOD ? 
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O F T H E 

MOTIONS 

O F T H E 

H E AV E N S. 

Chap. I. 
That the hare Motion of the 
Heavens and Earth are a 
Demmftration of God. 

IN treating concerning the 
Motion of the Heavenly 
Bodies, it will be necep- 
fary to take in that of 
the Earth too, it being not eafy to 
fpeak 
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(peak of one without the other. And 
here there are two things that are 
manifen; Demonftrations of the pre- 
fence and management of GOD, 
namely, that fuch Bodies ihould 
move at all, and that their Motion 
is fb regular. 

I. That all tho(e vaft Globes 
of the'Univerfe (hould have a Moti- 
on, muft of neceflity be from (bme 
Being that had Power enough to put 
them in motion. For as LaBantius 
well argues, (aj There is indeed a poW' 
er in the Stariy (and the like may 
be (aid of the refl; of the Globes) of 
performing their Motions^ but that is 
the Power of God, who made andgo" 
verm all things y not of the Stars thent" 
/elves that are moved. For it is im- 
poffible for fuch lifele(s, dull, un- 
wieldy Bodies to move themfelves, 
bnc what Motion they have, they 



(v) L<i&mt. Divin. Inftit. L.3. c.5. 
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muft receive from fomething el(e a- 
ble to move them. 

Now this (bme will fay may be 
elfe^ted by the t^orttcei farrouadiog 
the Sao, the Earth, or other Prima- 
ry Mover (b) j or from a Vc<5torial 
Power, or Emanations of the Sun, 
(c) or other the like Primary Mo- 
vers carrying about and pufhing on 
iiich Bodies as move about 'em. But 
allowing that it is poflible it might 
be fb, yet (lill we mud recur to fbme 
Ftrji Mover y fome Primary Agenty 
who was able to (et that principal 
Mover into Motion : and then the 
ca(^ amounts to much the fame, and 
the Argument hath the fame force, 
whether we attribute the Motion of 
one, or all the feveral Globes to 
the Power of GOD. For in our 
Solar Syfteme, for inftance, \i ft 



(b) This was Carte/s Notion, and of others 
long before him. 
{c) This was Kepk/s Scheme. 

fhould 
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(hould be thought that the Six Pri- 
mary Planets revolving rouod the 
San, received their motion from his 
Revolation round his own Axis ; yet 
let us think (as Plato argues) (dj how 
it is pojjible for fo prodigious a Ma/s 
to he carried round for fo long a time, 
hy any natural caufe 7 For which reo" 
fon (faith he) / affert God to he the 
Caufe\ and that it is impojjible H 
Jhouldbe otherwtfe , ThusP/di^»;whofe 
Argument is undoubtedly good, 
fince, as Arifiotle argues (i)y livery 
thing that it moved ^ mufl of necejftty 
be moved by fome other thing j and 
that thing mufi be, moved by fome-* 
thing that is moved either by another^ 
or not by another thing. If it be mO" 
ved by that which is moved by am*- 
ther, we mufi of necejfity ((aith he) 
come to fome Prime Mover ^ that is> 
not moved by another. For it is im^ 
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(J) Plato in Epinom. 

(e) Ariftot. Phyjic. L.8. C.J. 
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pojfible that what moveth, and is ww- 
ved by another^. Jhall proceed in infi" 
Ditviin. 

And now thcfefore^ if .in our So- 
lar Syfteme, we fhoidd imagine the 
Moon to be wheeled about ojar 
Earth, by the Motion and Ve<5toTial 
Powet of (he Earth ; and the Moods> 
about Saturn ind Jupiter by the Mo- 
tion and Vedorial Power ef tho(e 
Planets ; and all the Primary Planets 
to be turned round about the Son by 
the Power of the Sun, yet at laft we 
mud find out a Mover of the Sun. 
it felf, and thofe other Primaries : a 
Cau(e of Efficient Power to wheel 
about tho(e prodigious Ma^es, of 
fuch vaft Bulk^, as have before been 
a^gned to them, and which, be- 
fides their own Weight, are, accor- 
ding to the former Hypotheses, clog- 
ged and encumbered with the yts 
Inertia of all thofe Planets whether 
Primary or Secondary, or both, 
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which they dme round. And if 
this was the ca(e, what Power can 
be foaad fiifficient for this Work, but 
•that of the (ame infinite Hand thac 
at lirft gaiVe them Being.' 
-And ib for all the reft of the 
Moving Bodies of the Univerfe, fuch 
as Comets, the New Stars before (po- 
Icen of (fj, and the (low Motion of 
-the Firmameot, or Fixt Stars in 
25920 (^^ Years. Thisiatterl fhall 
fay no more of, becaufe it may not 
arifc from any motion of the Firma- 
ment it ieif, but from fbme other 
cau(e (h). 3ut iot Comets what 

Power 

//; BooklL ch.^. 

ig) Ptdenpf' made this Motion to be one de- 

See in 100 years. But others itnce make it cp 
more. Mr. Street j in his Caroline Tables^ 
inakes it 1 gr. 20': Hevelius i gr. 24'. 45". 50'': 
but Mr. Flamfieed agrees Ricciolts numbers to 
4Come neareft the truth, viz,, i gr. 23". 20". ip 
^00 years, or 50' in a year. According to 
.which rate the Motion (called the Platoni^h 
jr^ar^ is acjcomplifhed in 2^929 years. 
\ (h) Siv Ifaac Newton demohftrates how this 

F 5 may 
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Power but that of the Almighty could 
give them fiich prodigious Projedi- 
ons, as their Trajectories or Orbs are 
found to have? Orbs that run into 
iuch amazingly long EUipfes as ap- 
proach to Parabola^Sy that *tis won- 
derful how their Projective Force 
(hould carry them to (uch immenfe 
Diftances, and their. Gravity at the 
fame time bring them back and in- 
comparably retain them in their 
Orbs. 

And fb for the New Stars, which 
I have faid are fo many Signals of 
Planetary Syftemes difperfed here and 
there all over the Univerfe, they are 
all of them fb many manifeftations 
and demonftrations of an infinite Be- 
ing that hath imparted motion unto 
them : ^nd they are a fign alio that 

may arife from the Sphflcroidal Figure of the 
Earth. Prmcip. L, 3. Prop. 2r. & L. i. Prop.<J5. 
CoroK io.-Sce the matter alfo more eafily demon- 
ftratcd in Dr. Gregorfs Affron. L. 1. Prop.54. 

there 
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there are other Globes beHdes the 
San and its Plaoets, which are mo- 
ving Bodies, even that all the Globes 
in the Univerfe are (lich, and con- 
{eqoently (o many Proofs of an Al- 
mtghty firft Mover, 

Thus the bare Motions of the 
Earth, and of the Heavens are (p 
many Arguments of a Divine Power 
thejrein concerned. But we ihall 
moreover find an infinitely Wife, 
a$ well as Almighty Power herein 
tranfading, by what follows in the 
next Chapter. 
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Chap. II. 

The great Regularity of tie 
Motions of every Glohe. 

HAVING in the preceding 
Chapter (hewn that the gi- 
ving Motion to fuqh immenfe, life- 
lels plobes, is the work of God, we 
fhall find much greater demonftra- 
tion thereof, if we confider that 
thofe Motions are not at random, 
in inconvenient Lines and Orbs, bat 
(iich, as Ihcw wife Defign and Coun- 
fel. I fhall here fpecifie but mo 
Examples, becaufe I fhall have oc- 
pafion to fay more of this matter 
hereafter. One ts. That all the 
Planets fhould (when their Motions 
ixrere imprefl upon them) have their 
pii;e^ions or Tp4^Qcies giy.ep. pot 
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ifl Lines tendiDg from the Center to 
the Circumference, or very Oblique- 
ly, but Perpendicular to the Radii, 
The other is, That the Motions 
and Orbits of the Planets (hould not 
interfere with one another, but tend 
one and the fame way, from Weft 
to Eaft, and lie in Planes but little 
inclined to one another, or when 
injclined, that it (hould be very be- 
neficially fb, as I fhall hereafter 
fhew. Thefe and many other In- 
ilances, aud in a word, that every 
Pladet fhould have as many, and va- 
rious Motions, and thofe as regular, 
and well contrived and ordered, as 
the World and its Inhabitants have 
occafion for, what could all this be 
but the Work of a wife and kind, as 
well as omnipotent CREATOR, 
and ORppRER of the World's Af- 
fairs ? A Work which is as plain a 
Signal of GOE), as that of a Clock, 
pr other iVlachine js of Man. Thus 

r«///s 
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Tully's Stokk (a) argues our prefent 
ca(e from the Shepherd at AB'tumy 
when from the top of ao Hill, he 
happened fir£b to fee a Ship (ailiag 
in the Sea, he was for a while ia 
great amazement, and farprize, to fee 
fuch a moving inanimate Body, and 
could not imagine of what a Nature 
it was polfible it fhould be^ uutil he 
perceived, by ibme tokens, that it 
was made and managed by Man. 
Soy faith he, the Philofophers ought 
to have done, if haply they had any 
doubts at the fir ft view of the World: 
afterwards when they fhould behold 
its determined &nd equal Motions y and 
all things managed by efiablijhed or- 
jdersy and with immutable conftancy j 
they ought then to underftand then 
there is not only fome Inhabster in this 
heavenly, this divine Houfey but alfb 
fome Ruler and Moderator y and in a 
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manner^ ArchtteB of fo great a Work^ 
ff noble a Performance, This Con- 
clufion is fb nataral, fb cogeoc, that 
any thing but ftupid prejudiced Block- 
heads (as thofe Philofbphers were) 
would have naturally and eaiily made 
it. But, now, faith the Stoick (bj, 
they feem to me not fo much as to 
have any fufpicion of the wonderful- 
nefs of the things of the Heavens or 
the Earth, And great reafbn the 
Stoick , had for his furmife. For fo 
manifeft a Demonflrration of a Deity^ 
are the Motions of the Heavens and 
Earth j that if Men do not fee them, 
it is a fign of great Stupidity ; and if 
they will not fee, and be convinced 
by them, it is as plain a fign of their 
Prejudice and Pcrvcrfcneft, as will 
farther appear by conHdering what 
an incomparable provifion is made 
for the World's good, by the parti* 

cular 

4 
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cular Motions which are given to 
the Earth and Heavens, Bamdy this 
Diurnal znd Periodical Motions. 



Chap. III. 

Of the Diurnal Motion of 
all the feverai Glohes. 

As to. the Diurnal Motion y there 
is great probability that our 
Earth, . and all the Heavenly Bodies 
have a Rotation round their Several 
Axes ; not all performed indeed in 
the fame (pace, or length of time^ 
but fome in longer, fome in aibrter, 
times; each time making what we 
call Si Day in thoie feveral Globes, 
equivalent, although not equal, to 
the circumvolution of our Earth la 
24 hours. 
This diurnal Rotatioti is viiible in 

man^r 
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many of the Heavenly Globes, and 
highly probable in our own. In the 
Sun it is very manifeft from the eqaa*- 
blc Motion of its Spots, which ibme- 
times appear in its Difk, and have 
been obfervcd formerly by Galilao(a)^ 
Schemer (b)^ Tarde (c)^ MalaperUus^ 



(a) GaRlaus tells in the third Dialogue of his 
Sjftem. Mund. that he was the firft that difco- 
vered Sfots on the Sun, in the year i5io, which 
he fliewed the next year to divers great perfons 
in Rome. That Scheiner fent him two Letters by 
Velferus under the feigned name of AfeVeSy to 
defire his opinion of them, that he concluded 
thent to be alterable, contrary to the received 
Opinion then, of the Heofvens inalter ability ^ that 
they were contiguous to the Sun, and that their 
path over the Sun, fometimes in a Curve, fome- 
times a ftrait line, argued the annual Motion of 
the Earth about the Sun, and not of the Sun a- 
bout the Earth ; with more to the fame purpofe^ 
which may be feen in the fagacious Author in his 
firft and third Dialogues. 

(b) Vid. Scheimr^s Rofa Urfina. 

(/) Vid. Tarde*s Afira Borhniaj who took^em 
ta be fmall Stars interpofing themfelves between 
the Sun and us. Of the fame opinion alfo was 
Malapertm, who gave them the name of Sydem 
Aufiriaca. 

Hevelius^ 
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Hevelius (d) and our Countryman 
Mr. Gafcoigne and Mr. Crabtrie (e) j 
and fince them by Mr. Bo^le^ Dr. 
Hook^ Dr. Halleyy Mr. Flamfleed and 
others in Englandy and by Meffieurs 
Caffiniy Picarty and others abroad (f) i 
and of late by my (elf and others 
too. Thefe Spots have manifeftly 
a Motion, and the fame Motion too, 
as that of a Globe moving round 

II '1 

(d) See Hevelhis^s opiniott of them at large in 
his Selenografhy, ch. 5 . and in the Appendix. 

(e) In their Letters (now in my hands) there 
is an ingenious Controverfy between thofe two 
great Men^ Mr. Gafcoigne, the Inventor of the 
Micrometer;^ and Mr. Crabtrie, concerning the 
Solar Spots that appeared about the year 1^40. 
which Mr. Gafcoigne imagined to be great num- 
bers of fmall Planets revolving round the Sun» at 
a fmall diftance from him. Mr. Crahri/s anfwer 
and opinion may be feen in his Letter which is 
publifhed with my own obfervations about the 
Sohr Spots from 1703 to 171 1 in the Pbiiof. 
7r^N^33o. 

(f) The Obfervations of thofe great Men 
(which are difperfed about in Ph. Tranf) inay be • 
fecn at one view in Mx*Lowthorp*$ Abridgment, 
Vol. I. p. 274. 

upon 
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upon its Poles : for we may perceive 
them to be perpetually (bifting their 
places from the Eaftern to the Weft- 
era Limb of the Suo ; and in thus 
doing, their daily Stages and Mo* 
tion exadtly correfpond to the Mo- 
tion of a Globe; that is, thofe Sta- 
ges are (hotter, and the Motion of 
the Spots (eemingly flower towards 
the Sun's Limb, but near the Cen> 
ter of the Diik, larger and fwifter ; 
and all in exaA proportion to a dou- 
ble Line of Sines, or a Line of Sines 
on each Semidiameter of the Difk. 

And farther yet, thefe Solar 
Spots, as they manifeftly demon- 
ftrate the Sun to be a moving Globe, 
turning round once in fomewhat a- 
bove 2 ^ days, (b they manifefl: them- 
felves to be fbmechiog adhering un- 
to, or nigh the Sua*s globous body, 
by means of the different appearance 
they have in the different parts and 
pofitions of the Sun : as in the mid- 
dle 
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die of the Diik, if they are round, 
towards the Limb they become more 
and more oval or long, juft as fach 
a like Spot oo a common Globe 
would appear when it is turned fo as 
to be viewed by us iideways or going 
out of fight. 

And laftly, another thing ob- 
iervabie in and firom thefe Spots is, 
that they defcribe various Paths or 
Lines over the Sun, fometimes ftrair, 
fbmetimes carved towards one Pole 
of the Sun, (bmetimes towards the 
other, exaAly corresponding to the 
different Portions of the Earth in re- 
fpeA of the Sun, throughout all parts 
of the year. 

Thus in that vaft Ma(s, the Sun, 
we have manifeftly fiich a diurnal 
Motion as I (pake, of, or Circumvo- 
lution round iti Axis; a Motion 
conftant and regular, and doubtle^ 
of as great ufe to fome office or other, 
in (bme part or other of.the Uoiverfe, 

as 
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as the MotioDS bf the Earthy arc to 
the InhabitaDts thereof: aad a Moti* 
bti therefote this My demodftratinr 
the concurrence of the Almighty. 

Neither is it the Sun alone that 
tindergoeS a diurnai rotation , but 
inoftj if not all the Erraticks about 
him. Saturn indeed is at (b great a 
ijiftance from us^ that we have not 
been able to perceire Whether or nd 
he hath fuch a rotation ^ but as the 
bther Pladet^ hate it, and there is 
full as much occafion fbr it in SaturH 
as in them^ fo there is no great doubt 
to be madej but that he hath fiich a 
like Diurnal Motion, accommodated 
as well to his (late, as it is in the 
Earth i|nd the reft of the Planets. 

So Jupiter is difcbvered to have 
tnanifeftly a Motion round upbn iesi 
Axis from Eaft to Weft, in the (pace 
6f j^h. ^6\ as Monf CaJJini (g) by 

(g) See his Obfervations in the Memoirs 4$ Mdr 
iffim. tr de Pbji/tfue for Jan. 169%. 

G many 
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many repeated Obfervations in the 
year i<$^5 , and other fbllowiog 
years, Hrft found, from the Spots ob- 
iervable on it; of which there are 
two kinds, which t n>y fclf have of- 
ten feen as well as others before me, 
a ihort account of which (ahhongh 
it be a Digreffion) may not be unac- 
ceptable to many Readers. One 
kind of tbofe Jov'tal SpotSy is only the 
Sbado\fi! cail upon the Planet by the 
Satellitei intercepting the Light of thfif 
San, when they are ioterpo(cd be^ 
tween the Stm and Juftter: the o* 
ther are focb as are really in the bo* 
dy of that Flanety after the manner 
of thofe we fee \ti the Moon, but not 
permanent as they are. And by 
the motion of thefe latter Spots it is 
manifefl, not only thitt Jupher re- 
volves round in the time mentioned, 
hot that it is a moving Globe alfo, 
by reafon (as was faid of the Sun) 

thole Spots m<)v^ fwifter, aiid ip lar- 
ger 
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ger Stages tovards cbe middle, tbatt 
t6tirard& tbe Lithb of jt^Uer'9 DA 
Ai(b- foch Spots as> 2tre fouDdy abotfl 
the middle, appear long ol ova'l to^ 
Ward3 the Liisrb, or edgeof the D^^flc^ 
8» \»^s before oi^fcrvdd' of the Sani'^s 
Spots, 

A s t<y A/iairi and P^ffrti^f they jlr^ 
both difcoTerisd to have SpotSy 9t 
l^arts lighter and darker, as well as 
Jupiter y and to ba^e a> mfotioo' alib 
as be hath". Of thofe Spots in Mars^ 
Dr. Hook had divers victvs in the! 
year i66f^ which be bach giTed us 
figures of (h)t aftid from chdnt:^ 
concladed that Planet h^d a Mo<^ 
trco,. although he could not deter- 
mine in what tirtie it was performed* 
But M. Hw^gem exptcfly faith fij it 
is peifomfied in the fpa-cfe of i^h, 
40'. But for the modonr of Femts^ 
Monf. Caffim couki percetsre th^ 

m\\ ill' I I ■ ii' r 1 -a-iri in mr^ -'"*■'''" "^ '*-'^. % 

til) 8fee Philof. Tranf. N'. 1 1, »^ 
f<^ CofmMhcor. p. >^. 

G 1 Spots 
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Sjpots to change their place , and 
that the Planet had a Motion, al- 
though he could not make out what 
it was (k). 

Thus are the Primary Planets 
difcovered to have a Diurnal Rota- 
tion, or (bmewhat very like it at lead, 
all except Saturn, as I (aid, and Mer* 
cury, and our own Globe. And as 
to thefe we have very little, or no 
reafon to imagine but that they 
move as well as the reft j only we 
cannot perceive it in Mercury j by 
reafon of its proximity to the Sun, 
and that its Elongations are never fb 
great, nor fo long, as to enable us 
to have any good and fufficient Views 
of him with our Telefcopes. 

And as for our own Globe, it is 
very vifible that either that moves 
round in 24 hours, or that the Sun 



•i 



• (k) lAx.Caffinfs Obfcrvations difperfed in the 
Phil. Tranf. may be feen at one view in Mr, Z.ow* 
thorfs Abridg. Vol. i.p.383,&42y. 

' and 
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and all the Heavens move round it 
in the fame time. And which of 
thefe two is the mod agreeable to the 
oHial coiak and methods of Nature, 
which performs all its works in the 
mod compendious, facile way, let e- 
very one judge. And is it not far 
the moft compendious, ready, and 
eafy way that the Terraqueous 
Globe fhould wheel about in 24 hours, 
than that fb many vaft Bodies of the 
Heavens fhould be turned about it 
in that time ? Is it not as poffible,. 
yea as probable,, that our leifer Globe 
ihould be (b turned about, as thoie 
more malTy Globes of the Sun, Sa^i 
turtty and Jupiter are about their Ax- 
es ? But 1 (hall not enter into a de?- 
tail of the Arguments for the Earth's 
Motion, and the Objedlions made 
againd it, becaufe I have done it ia 
the Preliminary Di(cour(e. 

Thus having taken a pro(peA; 
c)f the P'furnal Motions of f h^ gneai; 

G 3 Globes 
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Globes of th« Univ«f(e, that fall bdl 
uader the cogoizance of our loftro* 
m«nts, and khukI that many, and 
probably all of them have a Rbca-r 
tioo round in a deternainjite cjime ; if 
to this we add cbe Coiwmtence and 
prodigious IJfi of thi« Motion to {th^ 
ieveral re^et^ive Globes, we (hall 
find (hat an infinitely /Fc/^ and' 
^ind^ %% well as Ommpo^int Being 
was the Qrehref thereof. For were 
thof^ Globes always to ftand ftill, e? 
fpecially the Erraticks, that owe their 
Light and Heat to the Sun , in thi$ 
fiB^, one half of them would be da« 
l&elled and parched with everlafting| 
Day, whUft the other ^opld be in* 
yolved in everlafting Night and Park* 
lieis. And what the {Con(equence$ 
would he, we may beft judge from 
what would befall our own Globp, 
Without the kindly Alternations of 
pay. and Night: and that is, that it, 
at l^(i(^ i great part of it, woqld 
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icarce be habitable, it would neicher 
agree to the (late of Man, or aoy 
other Animals ; nor to ithat of Ve- 
getables, or indeed any other Crea- 
ture. For one half of the Globe 
would be burning up, at lead too 
much drying, and exhaufted with 
the Beams of the Sun, whild the o- 
ther would be immerged in, and 
deadened with too long Night. And 
in fiich a cale, how could the great 
Works of Nature, (b ferviceable to 
the World , be performed ? How, 
for inftance could the Vapours be 
railed to (upply the Earth With cool- 
ing Clouds and fertile Showers ? How, 
could the Winds be excited to fan the 
Atmoiphere with their pleafant and 
healthful Gales ? How could the 
Tides be produced, vhich by their 
conftant agitations keep the Waters 
fweet and clean, and prevent their 
poylbning the World? 

4 And 
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And as the Course and Fan^ti-^ 
0ns of Nature, would be thus a^Fe^- 
cd, (o would the State of the Crea- 
tures be no le/s. For how could 
thofe of the Vegetable Kingdom be 
animated and. excited by the kindly 
Heat of the Day, and then again 
tempered and invigorated by the no 
lefs kindly Dews, and Influences of 
the Night? How could Men and all 
other Animals dispatch their Bufine/s, 
gather their Food, and perform all 
tjie yarious labours and offices of the 
pay, and then recruit and repofe 
themfelves with reft, fleep, and due 
j^erfpiration, and whatever clfe liiay 
be owing to the falutiferous Influen- 
ces of the Night, and abience of the 
Sun ? 

T H £ s £ and ten thoufand as great 
Jnconveniencies as thefe, would be 
jrhe certain Events of the want of this 
piurnal Motion of our Globe. And 
as the reft of the Globes have their 

Shared 
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Shares in the like Motion, (q we 
may very reafboably^imagine that ie 
is no le/s ufeful and beneficial to them 
than it is to us, and that the Incon- 
veniences of the want of it would be 
as great. 
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Chap. IV. 

Of the Annual or Periodical 
Motion of the Pripiarjf 
Planet s^ 

BESIDES the Motion treated 
of in the preceding Chapter, 
there is another,^ which is as clear 
a Manifcftation of the great CREA- 
TOR as that, namely the Periodi- 
cal or Annual, which is vifible in 
fbme of the great Globes, and pro- 
bable in many others. Among the 
Fixt Stars it is highly probable fome- 

thing 
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thing of this Nature is : as appears 
from tho(e New Stars which I have 
before taken notice of, which, as 
I have faid, fometimes become via- 
ble to us, in one Part of their Or- 
bits, and again difappear in other 
Parts of them. But thefe Syftemes 
being out of the Reach of pur be|^ 
Giaffes, I (hall pais them by, e(pe* 
cially becaufe in our own Solar Sy-? 
fleme we have abundantly enough to 
entertain us in this Pemonftration of 
GOD. 

For it is very vifible, without 
the help of the Telefcope, that eve-* 
jry Planet of the Solar Syfieme hath 
this Per'todtck Motion I am fpeaking of. 
For it is manifefl: that either the Sun, 
and the Planets move about the 
Earth, the one in the {pace of a year, 
and the reft in other times ; or that 
the Earth and the other Planets naove 
about the Sun in (uch times. But let 
ps (as I have all ^^long ()qpc) fiippof^ 
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the latter, that the Sua is fixt ia the 
Center, without any other but it$ 
piurnai Rotation in 1 5 ? days : in 
this cafe we (hall have the feveral 
Primary Planets revolving round the 
Sun in an excellent and due order, 
by the exa<%eft Rules of fuch a noble 
Strui^ure, ^ch an admirable Oeco- 
nomy, and that is in Ttmes (as l^id) 
f« fquare proportion to the Cubes of 
their Diftances. So that we fee Mer^ 
cury to perform its Period in near 
8 8 Days : Fenus (the next in order 
to the Sun) its Period in fbme- 
what above 214 Days : then the 
Earth with its Companion the Moon 
|n 3^f ^ Pays : then Mars in about 
(587 Days: next him Jupiter in a- 
bout 4333 Days ; and lajlriy Saturn 
in fbmewhat above 10759 Pays. 

To this fb ilrid an order of the 
Periods of thofe Planets, we may add 
the consideration of the different 
path^ of their Periodical at^d Diur- 

nai 
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nal Motion: that they lie not in^ 
very difTereat Plane, as quite acrofs, 
or the like -, nor exa&ly in the fame 
Plane, but a little croffing one ano-r. 
ther ,* the Diarnal Courfe lying io^ 
qr parallel to the Equator.; but the 
other in the broad path of the Zor 
diack at an inclination of 25 4 De- 
grees. 

A N o a glorious Contrivance this 
is for the Good of our Globe, and 
doubtlefs no'leis for all the reft thac 
fympathize in the like Motion. For 
was the Earth's Periodick Motion to 
be always in the fame Plane with 
that of the Diurnal, we might indeed * 
be fomctimes nearer to, aiid fome- 
times farther from the Sun j but 
at the fame time mifs of thofe kind- 
ly increafes of Day and Night, to- 
gether with fuch ufeful diredions of 
the Sun-beams, which the advances 
of the Earth to one or other of the 
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Poles caufe (a) : which two things 
are the real Caules of our Seafons of 

Summer 



(a) There are two Caufes of the great difFe* 
rence between the Winter and Summer, Heac 
and Cold One is the iborter or longer continu- 
ance of the Sun above the Horiaon : in Summer 
long, which increafeth the Heat, as much as it 
lengthens the Day : in Winter (hort, which di^- 
minifhes the Heat, as it ihortens the Day ; and 
augments the Cold, as it lengthens the Night. 
The other Caufe is the Oblique or Perpendicular 
Diredion of the Sun's Rays, the Oblique being 
weaker than the Perpendicular ; as is evident from 
Galiiao^s Experiment, in his Syftema Mundi Di- 
al. I. by holding a Paper turned up at righc An- 
gles, or a Bock half open ; over againft an illu- 
minated white Wall ; where it may be obferved 
that the Side oppofite to the Wall, which the 
Rays ftrike perpendicularly, is far more light and 
white than the other Side, on which the Rays 
fall obliquely. The fame it is in the Incidence 
of the Sun's Rays on any Plane, namely the 
Rays are fo much fironger, and the Plane the 
more warmed and enlightened, as the Rays are 
more or lefs Perpendicular; and that on two Ac- 
counts. I. Becaufe the Perpendicular Rays firike 
with greater force than the Oblique. As in 
Fig. 4. the Rays RR flrike the Plane AP more 
forcibly than the Plane O B. The Aftion or 
Force of which Percuilion is (like that of all o- 
ther Impulfes) as the Sine of the Angle of Inci- 
dence 
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Sommer and Winter, Spring and Ai^ 
tamn, and not our being nearer na* 

to. 



clence. So tbe Force df cbe Kx^t RR Mp(imx\\% 
Oblique Fkme £>. is as tfae Sine onl^ d[R03^ 
wliertas their Force Dpoo- AP \% zs ilbe ^hde 
Sine of po Degrees, or Angle ROP. n. Axto- 
dier Reafon. i^. That i greater Numfarer^ oT 
Quancitf of Rays^ faU widiin^ the'Compais ot 
Area of any Plane, in a Perpendkular, diatl Olr 
licpse Dif cdion. This vrMl be manifeft from tke 
bate Infpredion of Fi^ 4. Where k may be ob- 
ferved that all the Rajffs bntween RR and (fp 
fadt' on the Plane AP; bne only about oat hm 
isf£ chern^ wodd fall upon an Obliqw Pl^e of 
tiie &melengch, if ir was Ok: or (which is tbe 
feme thing) near as many Riays would fatto€ 
O-bf tam^« up to Olf, sm isBi upon it. Alfiii k 
snay be cvb(ecved forcher, that ais>the Lind 022 is 
longer than O/i fo are the Spaces between tbe 
Rays larger in OB than G^/; and confeqacntfy 
Ik^cr KsLys fail on O B for its lengthy than oif 
Of for itS! kngthv or thr Rays* are- ^i^er, 0^ 
more compaA in Op than B. And wheni'tli^ 
ait fo, they' are fo much the ftronger^ a^ is evi^ 
d^ntrfronr the colle&ing and c^dcnfitfg the Sun sr 
Kays by aiBurnitig'glafs. 

What the particular Powei^of the Son^s Rays 
is in all Dire&ions, Quautities, and Impdie^, 
falls under Mathematfcai Caiculaidoh; but I need 
iTot trouble the Reader with it, but fliatt refer to 
the ingenious Dr^ Wolfim f Mathemafiiiat' fr^^ 

feflbr 
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tOy or lirther ffotn tbe Sua. For 
thiofe Benefits (we at leaft that inba-> 
bit towards the Northern Fole} have 
at the contrary Seaion, when we hare 
moft need of them, vtz. the Sun's 
Proximity, in Winter j its greater 
diftance from as in Summer j as is 
manifefi: from the Increment of its 
apparent Diameter in Winter to 3 x\ 
47", and the I>ccrcraent thereof in 
Sdmmer to 31'. AiQl\(b.) 

And 



hiSM o( Hail) bis Etemtnta Aerrnietri^. And 2ti 
iat die propoaionaL Degree of the Son's Heat 
in ail Latiouie^, and its Altitudes, our moSt 
acute Smnlian ProfefTor, Dr. HalUy^ bath given 
VLS a neat and clear method fiur conlputing it in 
Phikf. TranfaB. N^aoj. 

(b) Moafkvx de la Hire in his Tabui. AfiroH. 
makesi thes Sun^s Semidiameters to be Dec. 3^0. 
1^' 22'' a^ Juiu 3.Q. 15' 4sf'. But Mr. Flarnfiieed 
ia hk Lunar Tables added to Mt^Horroxs Pafi^ 
humous Works makes the greateft to he ii5 23", 
the leaft 15'. 50 '.•and the French Aaademifts i6^. 
2f. and 15'. 50". V. Recueil d'Obferv. Les Ele- 
mens £ Aftron. p. 2 2. 

Bciides the Alteration of the Sun's apparent 
Dianiec^y its fwiftet Motion in Winter about 

the 
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And now for a Concldnon of 
this Chapter tooceroiDg the Perio*- 
dick Motions of the Primary Planets^ 
we may take up the Argument oi Hu- 
go de S, yiSlorf fcj, U^ ho commands 
eth the Sun to defcend through the 
Winter Signs ? , Atid who again caufetb 
him to afcend through the Summer 
Signs? Who leads him from Eaft t$ 
IVefi ? And who again brings him 
back from the fVtft to Eafi? Allthejk, 
things are ver'y wonderful^ but to God 
alone pojjible. 
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the Soiftiiie by about a i5th part, is an Arga- 
tneht 6f its being then nearer the Earth. Froiii 
whence it comes to pafs that from the Vernal to 
the Autumnal iEquinOx, there are about 8 Day§ 
more, than from the Autumnal to the Vernal. 

(c) Quis folem per hyberna defcendere Jigna fra- 
cifit f Quis Yurfum per afliva figna afcendere fd*, 
cH f Quis eum ab Oriente in Occidemem duett f 
Quis iterum ab Occideme in Oriemem revehit f HA 
cwiSta funt mirabilia^ fed foli Deo pojpbilia. DidaP- 
eal. L.7. C.8. ^^ 
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C H A p. V* 

Of the Periodical Motion of 
the Secondary Planets. 

\ 

HAVING confidered the Pe- 
riods of the Primary Pla* 
neUy let us next cad our Eye upon 
tho(e of their Secondaries* And a« 
tnong thefe we (hall find the fame 
compleat order and harmony as a- 
mong the laft. Thus Saturn's five 
Moons, and Jupiter's four, and our 
own about the Earthy have each of 
them their determinate times, fome 
longer > fome fhorter intervals of 
time, in the fame due Proportion, as 
I fpake of among the Primaries. 

Besides which, there is another 
thing very confiderable in this P^rior 
dical Motion of thofa Secondary 

H Planets^ 
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Planets, and that is, that it is mixf 
with a kind of coebkous DiteStioti to- 
wards one or other Pole of the Pri- 
mary Planet -, by wki^ means every 
Satellite^ by gentle Degrises, oiake# 
its vitits towards each Pole of its 
Primary, This is well known a- 
mong the Circumjovials for inftance^ 
that they all have a flow and gra- 
dual progre{s, firft towards one^ 
then back again towards the other 
Pole of Jupiter t and that each Sa* 
tiUite hath its Declination greater 
and greater, according 9s it is far- 
ther or farther from Jupitfr's Bo- 
dy. Accordiogly the Dcclinatioa 
of each Circumjovials alfig^jed by 
the diligent'and Oigacions Cajjint (d)i 
after twelve years obfervaitidjos^ are 
the/e. The greaeeft Dedinacion of 
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(d) Les Hypoth. & les l^hUs des Satel ie >" 

fhety ^.4. in ^ Frrwed AcMlemift's large u^ 

the 
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the Fftft, or Nearefi, exceeds not a 
third part of Jupiter's Semidiameter i 
that of the Second^ (arpaffeth buc a 
little of a quarter of its Diameter \ 
that of the Third a little exceeds 
three quarters of the Diameter : and 
that of the Fourth , or Outermofi 
goes beyond Jupiter* s Poles by a 
third part of the Semidiameter. All 
which mutations^ he faith, are per>^ 
formed in the (pace of il yearSi 
Thus the famous CaJJini. But I hav6 
my felf obCerved a greater vagatiod 
in the Third Satellite ^^ that it ad- 
vanced neat to, if not even with the 
very Limb or Pole of Jupiter^ and 
that its Stay in Jupiter*s Shadow, or 
the Duration of its Ecliple at that 
time, was lefs than is commonly aP* 
iigned unto it^ as it is reafbnabie 
to imagine it (hould be, becaufe 
the Satellite had only the outfide of 
the Cone of Jupiter'^ Shadow, and 

H 2 coni«* 
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.conlequently a lelTer part thereof to 
pais thorough at that time. 

As to the end attd ufe of this (b 
jobfervable a tendency in the Secon- 
daries towards each Pole of their 
Primaries, we may guefs at it from 
what bath been faid of the like ten- 
dency of the Primaries towards the 
Sun, on which our Seafons do depend: 
So thofe Secondaries moving in like 
manner to each Pole, cfFc^ (bmebf 
the grand Works of the divine Provi- 
dence from Pole to Pole, illuminate 
all parts of their refpe^ive Globes, 
contra^ the length of their Nights 
(as Ihall be (hewn in proper place,) 
move their Waters, and excite their 
Tides, and perform other fuch great 
•Works of Nature, as with good rcai- 
ibn, we -attribute to the influx of our 
Moon here in our own Globe. 

And can fijch well contrived, 

fuch u(cful Motions, that the World 

could not fubfifl without^ that Na- 
ture 
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tare could not do its grand Works . 
without, can thefe be other, than the 
F/at of an infinitely indulgenty as well 
as zw> CREATOR.' Could this . 
eonfbnancy be (b univerfal, anioipg 
all the Globes that fall within our 
View ? Could their Periods, and Di- 
ftances, be in the fame due propor- 
tion all the Univerfe over, their 
Motions all fb alike, had they not 
had the fame Contr'tver and Maker f 
But I. (hall cloie this Argument with 
the Reflexion of the moft ingeni- 
ous Mr. Molyneux (h)y who (peaking' 
of the iefqutplicate proportion of 
both the Primary and Secondary 
Planets, thus concludes. And from 
hence may we jufily fall tnu the deep' 

fadmiratjon, that one and the fame 
2VJ of Motion fhould be ohferved in 
Modies fo vajlly dtflant from each o- 
theVy and which feem to have no de- 
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pendence or correfpondence with each 
other. This doth mofl evidently de- 
fhonfirtnte th^t they were all at firfi 
put into Motion by one and the /ame 
unerriDg Hand , even the infinite 
Power and Wifdoiti of God, who 
hath fixed this Order aniong them all„ 
and hath efiablifhed a Law which 
they cannot tranfgrefs. Chance or 
dull Matter could never produce fuck 
</« Harmdnious Regularity in the Mo- 
tion of Bodies fo Vajihy difiant : thisi 
plainly Jhews a Deftgn and Intention 
in the firft Mover, Jtid with fub- 
ifniffion to the Reverend and Learn" 
fd Divines, I am apt to think thaf 
one Argument drawn from the Ordeitf 
^eauty (ind Deftgn of things y is more 
forcible againfi Atheifm, than t^ulti- 
tudes of Notional Proofs, &c. Thus 
Mr. Molyneux, But we (hall find 
farther Evidences of this \$«5&r^W^ 
Management m ifeefe matters from 
vhiH follows ip t|je next Chapter. 

Chap. 



chap. 6, The Conftanc*^ and, &c. i o 3 
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Cha^. vl 

The Conftancy and Regula- 
rity of all the Motions of 
the Earth and Heavms* 

TH AT the Earth a(nd Heavens 
move at all, but e/pecially 
that tbef bafVe ibch p^fticulaf at)a 
betieficiai M^tiatis^ appears, from 
the preceding Ch^er« to be tbd 
Work q£ God. And the Concaf- 
rence of jche fame id(iait€ Hand ii 
as tna^ife^ in the Perpetqity, Con^* 
fta^cy, a^d Regiilftricy of thoTe Mo- 
tfons. ^of «^icho|it this Almighty 
Guide and Manager ^ how is it pdl- 
fibte that all thofe vail mA tm«^iet« 
dy M^^es fhould continue their be- 
neficial Motions throughout all A' 
ges^' fhould perform their ufeful Sca- 

H 4 gw 



/ 




7%e Cettfiancy and Book IV. 

ges without any the lead intermiP- 
fion, interruption or diforder that 
we know of? What Motion, what 
Contrivance, what piece of Clock- 
>i^ork was there ever under the whol^ 
Jieavens, that ever came up to luch 
a perfe^ion, and that had not (bme 
Stops or fbme Deviations, and ma- 
ny Imperfe(5tions ? But yet none 
was ever (b ftupid as to con^clude 
fiich a Machine (though never (b 
ibperfed) was made by any othei^ 
than fome Rational Being, ibme 
Artift that had Skill enough for 
fiich a Work. As he in Cicero (a) 
argues from his Friend Fofidonm$\ 
piece of Watch-work, that ihewed 
the Motions of the Sun, Moon. and 
five Erraticks; that if it had been 
carried among the Scytf>iam or Bri- 
tains y ^is inUla barbaric dub'ttety^uin 



(a) JH l^at. Pepr. L.z. c.34. 
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Cbap.^. Regularity of the Motions, lo y 

fa Sahara fitperfeBa Ratione 7 with 
more to the fame purpofe: no maa 
CveD ia that State of Barbarity would 
make any doubt, whether it was the 
workmapfhip of Rcafon or no (h). 
And is there lefs Reaibn to ima^ne 
thofe Motions I have been treating 
of to be other than the work of God, 
which are infinitely more conftant 
iand regular than thofe of Man! Or 
to u(e the lafl: mentioned Stoick's Ar- 
gument, can it be thought that j^r- 
chimedes was able to do more in itni" 
fating the Motions of the Heavens 
(in his Sphere) than Nature in effeB-* 
ing them? 

And now to refled upon the 
whole, and (o conclude what Hath 
been (aid concerning thefe feveral 
Motions: We may all along per- 
i^eive in them (uch manifeft fignals 
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(b) See the place cit€4 at large in my Phyfti:^ 
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of a divine hand, chat they all feem, 
as 'tvcre, to confpirc id the demoa- 
flration of their iofioice CREATOf^ 
and ORDBRER. For befides what 
in all probability is in other 
parts of the Uoirerie, we have a 
vhole Syfteme of our own, manifeft- 
ly proclaiming the Workmanfliip 
of its Maker. For we have not 
thofe vaft and unwieldy MalTes of 
the San, and its Planets, dropt here 
and there at random, and ffioting 
about the great Epepan/umj in uncer- 
tain Paths, and at fortuitous Rat^s 
and Meafures, but in the ^pttipleac- 
eft manner, and according to t^e 
drifted Rules of Ofder and Har- 
mony ; fb as to anlwei? the great 
Ends of their Creation, and the di- 
vine Providence j to ditpatth the 
noble Offices of the fete^al Gldbe$; 
to perform the great Works of Na- 
ture in them 1 to cdrtrfbrt an'd dlns- 
riih every thing redding otf them,, 
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by thofc nfefol chaogcs of Day atid 
Night, and the feveral Seafons of 
the Year. 

T il X s t things are fo evident to 
the Ke^fon of all men, that Tutty 
might well make his Sto/ck to alledgd 
(his as one of his principal irgument« 
for the proof of a Deity (cj} The 
fourth caufey faith he, atui that even 
the chief y is the Equality of the Mo- 
tioft, attd the Revolution of the Hea^ 
vem I the DifUfi&ioHi Utility ^ B^au^ 
ty and Order of the Sun^ Mom^ and 
all the Stars : the hare view alone of 
which things is fufficient to demon-* 
firaiethem to be no works of Chance. 
/^s if any one Jhould come intu anhmfe^ 
the Gymnafmmy or Forum ; vt^en he 
Jhould fee the Order y Manner and 
Management of every thing, he could 
never judge thefe things to be dime with^ 
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out an Efficient y but mufi imaging 
there was fome Being ptefiding over 
them, and whofe Orders they obeyed^ 
So much more m fo great MottonSy 
fitch Ficijptudety and the Orders of 
fo many and great things -y- — a Man 
cannot but conclude ^ that fuch great 
A&s of Nature are governed by fome 
Mindy fome Inteltigeat Being. 
• And (b again afterwards (Chap. 
II.) when, among other things, he 
bad been (peaking of the Motions^ 
of the Planets, he thus argues, / can~. 
not pofflbly under fiandy faith he, horn, 
all this Confiancy can be among the 
Stars i this fo great /Agreement of 
times through all Eternity y among 
fitch various Courfes (how this can 
be) without fome Mindy Reafon and 
CounfeL And a little after this , 
fpeaking of the Fixt Stars, he faith. 
But the perennial y and perpetual 
Courfes of thofe Stars, together with 
their admirable and ihcredible Con- 

ftancy 
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fiancy declare a Dwine Power and 
Mind to be in them. And this he 
takes to be (b plain a cafe^ that he 
that could not difcern it, he thinks 
could difcern nothing. And then 
he thus concludes, In the Heavens 
then, there is neither any Chance, nor 
any Temerity, nor Error, or Inanity : 
but on the contrary y there is all Or" 
der. Truth or RxaBnefs, Reqfon and 
Conflancy, And fitch things as are 
void of thefe are counterfeit, falfe^ 

and full of Error. ^ lie therefore 

that thinks the admirable coelefiial Or' 
der, and incredible Conflancy, on 
ivhich the Confervation and Good of 
all things depends, to be void of a 
Mind, he himfelf deferves to be ac' 
counted devoid of a Mtnd. Thus, 
vith great Force and Reafbn, Tullfs 
Stoick rightly infers the Pre(ence and 
Concurrence of a Divine Being, and 
Power, from the Motions of the Hea- 
'Vens: only not being aware who 

thac 
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that Beiog vat, he erroneonfly ima- 
gines the Heaveoly Bodies tlicmlelres 
to have Dirioity, and pots theiji 
therefore into the nQmber of the 
Gods ; which Etroor is excellently re- 
liued by l.gSant'm in bis Infiit.Di'^ 
v'm. h. ». «. J, &«• 
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The Confofiancy of all the 
Globes in their Spherical 
Figure. 

A V I N G in the preceding 
Book manifefted the M>- 
tiom of the Earth and Hea- 
vens to be the Contrivance 

and Work ©f GOD, I ftiall enquire 

in 
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in this, whether their Figure be' of 
the fame kind, wi/ely (bitcd to the 
Motions, and in a word to the whole 
State and Convenience of the feveraf 
Globes, (b as to manifeft it (elf to 
be the Work of GQD? 

Now as to the Figure ; it is Ob- 
iervable in the firfl: place, that there 
is a great Content therein, among 
all the Globes that fall under our 
Tiew, and that is that they are all 
Sphaerical, or nearly' £b, namely 
Sphxroidal (aj. Thus all the Fixt 
Stars, fo far as we are able to behold 
them j: either Miith our naked eye, or 
our GlalTes.. Thus the Sun, add 
thus- all its Planets, and thus theSe* 
condaries, or Moons accompanying 
Saturn y Jupiter y and our Earth, 
And although Fenus^ Mercury ^ and 
our Moon have Phafes^ and appear 
fometiraes Falcated, fometimes Gib- 



(a) See Phjifico-Tlbiol.^B: 2. ch. x . Note a, 
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bous, and (bmctimes more or left 
round, and even Mars too, in its 
QaadratureSj becomes Gibbofe ,• yet 
at fuch times as thefe Planets fliew 
their full Phafes, they are found to be 
fpherical, and only io(e this Figure 
by virtue of their poHtion to the 
Sun, to whom they owe their Light. 
And this Sphericity, or Rotundity 
is manifeft in our Moon, yea and in 
Kenus, (b) too j in whofe greateft Fal- 
eations the dark part of their Globes 
may be perceived, exhibiting them- 
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{h) What I have here affirmed of the Seconda^ 
y) Ught of Venm^ I have been called to an ac- 
count for,^ by an ingenious Aftronomer of my 
Acquaintance. But I particularly remember, 
that as I was viewing Venus fome Years ago, 
with a good 34 loot Glafs, when (he was in her 
Ptrigee, and much horned, that I could fee the 
darkened part of her Globe^ as we do that of the 
Moon foon after her Change. And imagining chat 
in the la(^ total Eclipfe of the Sun^ the fame 
might be difcerned, I defired a very curious Ob- 
ferver that was with me, and lookM through an 
excellent Glafs, to take notice of it, who affirm- 
ed that he faw it very plainly. 

I ' fclves 
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felves under the appearance of a 
dull, and rufty colour. 

And as this Spherical Figure 
holds in every of the Globes at a di- 
flance from us, fo we may reafbna- 
bly imagine oui; own Globe to be 
confbnant to the reft. But indeed 
we have great reafon to conclude it 
to be (o from the Curvity of its Sha- 
dow in its Eclipfes of the Moon j 
from the difcovery of new Conftel- 
lations in the Heavens, as we change 
our Hemifphere, and make approach- 
es towards either Polej from the 
Surface of the Sea, which appears to. 
be of this Figure, by our gradually 
difcerning far diftant Objects, Moun- 
tains, Towers, Sails of Ships, 8ff. 
the parts of which are more and more 
{een, as we approach nearer and 
nearer to them : with other argu- 
ments to the fame purpofe, which I 
need ; not enumerate in a cafe now 
generally owned to be true. 

Chap, 



Ch. 2. Of the HilU and yaks, Sec, iiy 
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Chap. IL 

Of the Inequalities, or Hills 
and Vales olfervahle in the 
Earth and Moon, 

HAVING in the preceding 
Chapter demonftrated the fe- 
veral Globes of the Univerfe to be 
Spherical, it is not to be underftood 
that thefe Globes are ftridly fo, buc 
an allowance is perhaps to be made 
for the diflFerence between their A-^ 
quatorial and Polar Diameters, be- 
fore /poken of: but efpecially for 
thofe little and inconfiderable Ex- 
crcfcences of the Hills, very mani- 
feftly difccrnable in the Moon (c), as 

well 

(c) Every one that hath viewed the Moon with 
but an ordinary Glafs, efpecially, when ffae is 
ciot roundj may eafily perceive confiderable Un- 

I 2 evcnneffcs; 
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well as in our own Globe j which I 
call little and inconfiderable, efpe- 

cially 



cvenneiVcs; that fome parts are tnanifeftly highe^ 
and others lower. About the Quarters, divers 
bright golden Spots may be feen in the (haded 
part, at fome diftance from the enh'ghten'd part; 
^ and thefe may be perceived to grow larger and 
brighter, as the ibady part turns more and more 
towards the Sun; till at lafl you may fee^ll the 
rntetiiiediate Vallies between thofc Spots, and 
the other cnlighten'd Parrs. Alfo in divers parts 
of the Moofiy efpcciaily fuch as border on the 
jfhaded part, there may be obferved to be certain 
Holes or Pits, black, dark^ or Ihady, when the 
'parts encompaiTing them are illuftrious and bright. 
And this darknefs, as if under fome Mountain, 
lies always on the fide next the Sun, and gradu- 
ally goes off, as the Hole, Pit or Valley turns 
more and more towards the Sun, till at laft the 
whole Valley is enlightened, and looks like a de- 
prefl'ed ground in the Body of the Moon. AH 
which th.ngs are manifcft Signals that the Moon^s 
Surface is not even and fmooth, But like that of 
the Earth, full of Hills and Vallevs. 

Which opinion, although now well grounded 
on ocular dcmonftration, was as old or older 
than Plutarcl/s days, who in his Book de Facie 
in orie Luna, at the beginning, cites it as Ckar^ 

€hU5*S opinion ViKOva^ ^CQ7s\^yia.<; Svau (^ eticfrhot '? 

/A,iycc\y}g @cc^a<ys-ys i.e. T^hoi whot iscaUedtbt 

Face b/ the Moon, are the Images and Affearances 
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cially thofe in the Earth, becaufe 
they are (o m proportion to the 
Earth's Diameter ,• as will appear by 
coming to particulars. The Dia- 
meter of the Terraqueous Globe I 
have fhewt) in myPbyJico'Theology (b) 
to be about 7955 Englifli Miles: but 
that of the Hills is no more than a 
few Miles. Snowdon in Caernarvon- 
Jh'tre (the higheft Mountain in all our 
Wand) is but 1147 yards (c) -^ the 

tf a great Sea in the Moon. And about the 

^lidd]e of that Tra6i; To '^ (peuvif^^ov txtj ZB-^oa-ea' 

'TTof i. c. As to that Face which appears in the 

Moon : as cur Earth hath certain large Bays ; fo 
we conceive the Moon is over-fpread with large 
hollows and ruptures, containing iVater, or a thick 
dark Air, into which the Sun- beams are not able to 
enter, andfo no Reflexion is made by them. 

As to otKer matters in which the Earth and 
Moon feem to agree, as in Seas, and great colle- 
aions of Waters, an Atmofphere, ^c I (hall 
pafs them by here, as improper for this place. 

^b) Book 2. Ch. 2. Note. 

(c) In the Journal of the late ingenious Richard 
Townley, Efq; of Townley in Lanca^ire, I find this 
Note upon Sept. 6. 1682. This day M-* Adams 

I 3 called 
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y^lpi thcmlclves but about two Eng- 
lilh Miles (d) : nay the very Pike of 
Tenmtffe^ one of the higheft Ridges 
throughout the Globe (unlefs we ex- 
cept the high Mountains of Peru 
called by 'Jof. Acofta (e) Periacaca j 

called here who is taking a Survey^ &c. He told 
us that with repeated trials he had found Sno wdon- 
hili 1320 yards higher than the Highwater-mark^ and 
that the Quickfilver flood at the bottom at zp Inches ; 
at the to f o/25*9<5: So that 1 3 20 ^/n;^ 3*04. Then 
follows this Note, viz,. Mr. Adams coming fince 
tetts me J that the Height of Snowdon wiU hut 
1247 yardsy which gave 3*04. 

The reafon of this difference of 73 yards, in 
the heighth of Snowdon; I take to be^ that the 
jirft meafure was made by ^v. Adams himfelf, 
the latter by Mr. Cafwell with Mr. Adamses Itiilru^ 
ments: and probably the former is the Height a- 
bove the Sea, the latter only above fome Plane. 

(d) Mr. Nic.Fatio told me that he had meafu- 
red the Height of the Montagne Mauditij which is 
one of the higheft Ridges of the Alps, and that 
he found it to be 2000 French Toifes above the 
take oi Geneva^ which is equal to 12816 Englilh 
Feet, or 2*42 Miles. 

(e) 4<^ofia faith the Alps feemed to thcfe Moun- 
tains he travelled over, but as ordinary Houfes 
to lofty Towers. Sec my PhyficthTheol B. 1. ch. i. 
Note b. 

or 
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or that near St* Martha (f) j or 
tho(e called the Andes fg); this 
Ridge (I fay) is computed to be but 
hetweeen 3 and 4 Miles perpendicu- 
larly above the Sea fhj. All which 
Eminences, compared with the Dia- 
meter, or Semidiameter of the Earth, 
is no more than as a particle of Dull 
is to a large Globe on which it rcfteth. 
And fb likewi(e for the Mountains 
vifible in the MooMy although fome 
of them are of that height ({), as to 

rcfled: 



(f) Capt* Dampkr faith that he is of opinion 
that the Hill near St. Martha is higher than the 
Pike of Tenarife. Voyage round the World, p. 24. 

(g) Of the Andes of Chili and Peru^ Capt. 
Damfier faijb, 'fhefe are the higheft Mountains I 
^ver ftWDj far fupaffing the Pike of TenarifFe, or 
S^ta Martha, and I believe any Mountains in the 
U^orld. Ibid. p. 95. 

(h) Sec Dr. Hookers account of the Pike of the 
"Tenariffe from his Friend Mr. G. T. who went 
to the top of it; at the end of his LeSiures con-' 
kerning Springs . p. 42. 

(i) hy hicMi^s Me^fures the H.ight of what 
he calls Motait Sinai, or St. Katherine's Hill, is 
^Bonoman Miles^ and that of Xaverim 12, but 

I 4 according 
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reflcdt the Light of the Sun from 
their lofty Tops fome Days before 

ever 



according to his corredions, the foriner i$ bi)t 
8 rr Miks, the latter 114. Which at the rate 
of 6020 Engltjh Feet in a Bomnian Mile, is a- 
bout 1 3 and 9 Englijh Miles ; an height fo great, 
confidering how much the Moon is lefs than the 
Earth, that I cannot but think that diHgent pej^- 
{on was miftaken in his meafures, and chat the 
computations of Hevelm are much the beft : who 
as he was as able as any man, and made more ac- 
curate and diligent Obfervatiohs of the Moon^s 
Face, thap moft men ever did; fo he was mptc 
likely to come neareft the truth. And by his 
reckoning, the higheft Hills in the Moon are but 
about three quarters of a German Mile; and fome 
of them but feven (ixteenths ; and fome not above 
an Italian Mile. And confidering^the Bulk of tli^e 
Moon to that of the Earth/ thefe are great Emi- 
nences for the R/foon. 

And as the Lunar Mountains are qf fo prodigi- 
ous Heights, fo many of them are of great Ex^ 
tent. Hevelim reckons the Lunar Taurmto reach 
to 1 JO German Miles ; Mount Sepher 1^0 ; and 
the Lunar Apennine above 100 German Miles. 

The Way how to ineafure the Height of the 
Mountains of the Moon^^ is not difficult, nor un- 
certain,- which is, by obferying the diftance be*- 
f ween the diiftant golden Spots, at their firft ap- 
pearance (which are the tops of Hills) and the 
enlightened part qf the Moon. Which Diftance 
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ever it reacheth the Vallies beneath 
them^ yet on the Mootfs Limb wc 
can difcern nothing of them : but 
fo far from that, that, on the con- 
trary, the Edge through pqr bcft 



may be computed by Miles, or any other equal 
pares,' into which we can imagine the Afo'on's 
Diameter divided. Thus in Fig. 5. ARB is a 
part of the Moon^s Cirpumference, one part of 
which ARis enlightened, the other part jR it is 
in darknefs. H lis a Mountain, whofe top Hi$ 
touched by the Sun-beams, fliining from' .S* the 
Sun to R, and reaching to H. Now fuppofiog 
the Semidiameter of the Moon R C, to be 274 
German Miles, according to Hevelitu^ the length 
of the Side R H (or Diftance between the Top 
of the Hill, and the Edge of the enlightened part) 
will be found alfo to be a 10^^, lo^^^ orothet 
part of that Semidiameter or Diameter ; or fome 
certain number of Miles. And then we have 
the two Sides jRC^ 274 Miles, and RH^ and the 
Tight Angle included between them ; by which» 
both the other Angles, and the Side C /f, may 
be found by a common Cafe of Right-angled 
Triangles. Out of which Side CH^ deduding 
the Mounts Semidiameter 274, there remaineth 
the Height of the Mountain Hi. Confult here 
Hevel\ Selenogr. ch. 8. GaliUm Nunc. Sidtr. p. 14, 
RiUoli Altnageft. L.4. c«8. SchoL 

V 

GlalTes 
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GlafTcs looks tike an even, fmooth, 
and DDiDterrDpted Circle (k), 

(k) the Edge of the Mobm, which I here inean» 
is that next the Sun; on which I could never 
perceive with my beft Glafles any the leaft Sign 
c£ a Mountain, but all to be exadUy level and 
linooth. Only indeed there are fome certain 
tranfient roughnefles and unevennelles on the 
Umb caufed by Vapours, efpecially when the 
AftfM is near the Horizon, and in windy, and 
fomc other \^eather. At which times, the Mo- 
pon of the Air and Vapours, makts a pretty CriP- 

ration, and Routing, like Waves on the Moon*s 
imb^ vhich have the appearance of moving 
Mountains and Valleys. But on the oppofite 
Side» if the leaft portion of the darkened part of 
the M0om^ extends beyond the enlightened part. 
Mountains may very manifeftly be difcerned, cx^ 
a£tty refembling ours on the Earth, A few hours 
before and after the Full, I have with pleafure 
feen the appearance of confiderable Mounuins 
and £[ays. One of which Views, I have given 
in Fig. S. which is the Moon's appearance, foon 
after the Full, on $eft. 12. 1714. 

Thefe alone I conceive are the Mountains 
which the excellept Hevelim fpeaks of in feveral 
places of his Selenografhy, particularly in his an- 
fwer to Bettiwu, and other Peripaieticks, in Ch. $. 
p. 143. who denied that Mountains could beip 
the MooH, as well as many other things difcQyere^ 
now by the Tclelcope. 

T 

Although 
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Although chea vaft Mouatains, 
whea feea near at hand, feem to be. 
very conHderabie excrefceoces of our 
Globe, yet (ince they are little, when 
compared to the Globe it felf, we 
may look upon our own, and all the 
reft of the Globes a3 if they were 
perfect Spheres, or at Icaft Sphe- 
roids. And finding them to be 
iuch, let us next enquire what rea- 
fon there is to imagine this their 
Fotm to have been the great CRE- 
ATOR'S Work, 



V 



Chap. 
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Chap. III. 

The Univerfality and Uni- 
formity of the Figure of 
the fever al Gloles of the 
Univerfe is a Sign of their 
heing the Work of GOD, 
not of Chance or Necef 

WHEN we (ee divers Pieces 
of curious Device and Work- 
maolbip to bear the fame marks of 
Art, to have the fame mafterly 
ftrokes of Painting, Clock-work, 
Architedure, &'c. we conclude with 
great reafbn fuch Pieces were made 
by the fame fkilful Hand. Sowheq 
we fee the fame commodious Sphe- 
rical Figure to be imparted to the 

Earth, 
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Earth and all the Heaveoly Bodies^ 
we have as good reafbn to conclude 
them to be Pieces of the fame Hand, 
Contrivances and Works of the (ame 
ikilful Archite<a. For if the Uni- 
verfe had been a Work of Chance ^ 
all the feveral. Globes would have 
been of feveral Forms, one of this, 
another of a quite difierent Figure : 
one {quare, another multangular, a- 
nother long, and another of another 
fhape. Or if all the (cveral Globes 
had been a work of Necejfity, and 
their Figure had been owing to the 
natural Tendtncy, or Gravity of 
Matter, viz. that the felf-attrafting 
Power of Matter did make all the ( 
Solids and Fluids of all the feveral 
Globes, as naturally run into a glo- 
bofe form, as a drop of Quickfilver 
doth : yet ftill we may demand, how 
came Matter by this fo commodious 
a Power? What made it affed {o 

proper 
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proper a Form bat the tnfioite CRE* 
ATOR's Ftatl 

But not to contefl: that Point, 
but granting Gravity to be conge- 
nial and coeval with Matter, with- 
out enquiring how it came by that 
Power, and allowing that every 
Globe of the Univerfc had its Form 
from the (elf- attrading Power of its 
Matter, yet ftill we hav£ undeniable 
marks of Ft»al Cau/es, of wi(e Order ^ 
and an over- ruling Power in the cafe. 
For let us imagine our Terraqueous 
Grlobe in its Chaotick ftate; all its 
Matter, every particle of it divided, 
and floating about, and ready, by its 
felf-attradion, to run together into 
its natural form, that of a Globe : 
In this hurly burly, this jumble of 
anguided Nature, made by Attradioa 
only, a confufed globofe Mafs can 
be (uppofed to be formed j but with- 
out any order, without that conve-. 
nieni; lodgment of its parts, as the 

neccP- 
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aeoefHties of an habitable World re- 
quire. But inilead of any (iich figos 
of di(brder, or of Nature's ading 
with an un guided Power, we have 
the clean contrary j all the Signals 
of a wife Contrivance, and excellent 
Art ; as will appear in the following 
Chapter. 

Chap. IV. 

The Terraqueous and other 
Glohes appear to he the 
Work of GOD from the 
wife Difpofition of their 
Farts. 

S the Earth, and all the other 

Globes would have been of 

various Forms, if they had been 

made by Chance y or would have 

been confufed Maffes, if made by 

^ Necef" 
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NeceffiPjy according to the la(b 
Chapter : (b in this I (hall fhew them 
to be the Work of a wife and a iimd 
Agenty from the commodious ftro-^ 
6ture and difpofition of their parts, 
fb far as we have any knowledge of 
them. Thus the Moorty hath great 
appearances of being no lefs com- 
modioafly, than the Earth, divided 
into Hills and Valleys (as I have fet 
forth in the id Chapter j) into Dry- 
lands, and great Colledions of Wa- 
ters (a) and to be encompaffed with 

an 

. (i^ That there are Seas^ or great Colte&fons 
of V/aters in the Moon^ is highly probable from 
the Moon^s Spots, which plainly feem td be Wa^ 
ter on thefe two accounts, i. Becaufe thofe 
Spots appear to be in ftrait and lev^l long Pknes, 
when viewed about the Moon*s Quarters, or at 
fuch times as one half of them are enlightened, 
Che other half in darknefs. In this cafe, when 
we do not look diredly upon the Planes, or fee 
them whblly enlightened, but view them in i 
manner fideways, their Surfaces look as the Sea 
doth, when we view it from the Shore, -viz,, a 
large level Plane: only we may now and then 
difcern a bright dining part ftanding a little Out 
6 of 
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an Atmofphere as we are (b). So 
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bf the large Levels, which are, no doubt, cef« 
tain Rocks or Iflands in the midft bf thofe Seasi 
2. The Darknefs of thofe Spots, more than other 
parts of the Moon, is an atguraent they are Wa- 
ter, or fotiie fuch like Fluid, which imbibes the 
Sun's Rays more than harder Bodies^ and doth 
not therefore fo vigoroufly refleft them as they 
dd. Accordingly about the Moonh Quarters , 
when thofe Spots, ai I faid, haVe the Appea- 
rance of long Planes^ we may obferve their edge 
^o be a kind of hazy Border, which grOws dark- 
er and darker, as the Rays are more and more 
abforbed: 

But indeed hard Bodies, if they have fmooth 
farfaces, although they refleft ftrongly to one 
place, yet in other places. they are lefs vifible* 
Thus a Looking-glafs, a Diamond, &c. refleft 
vigoroufly the Sun's rays towards one part, (b 
as to dazle the eye$ ; but in other parts they ap- 
pear of a dark , blackifb hue. Which by the 
bye, is the reafon why Jewellers grind their Di* 
amonds with many fides and angles, that their 
Luftre may appear many ways. So Silver (as 
Gaitlao obferveSj Dial, i.) when boiled only in 
Argol and Salt appears as white as Snow; but 
wherever it is burniflied, it becomes obfcure. And 
fo he tells us, rightly enough, the Moon would 
become invifible to us , if its furface was not 
rough, but fleek and fmobth. See alfd HevelH 
Selenogr. ch. (J. p. lyi. 

(b) That there is an Atnioffhere about the 
moon^ fee Book 7. ch. 3. Note i. • 

K Jupiter 
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Jupiter although at fb great a Di- 
(lance from us, hath manifeftly, we 
fee, his lighter aod darker parts ; 
his Belts and Spots darker than the 
reft of his Difk. Thejt Mr. CaJJini 
(who longer viewed this Planet thaa 
any Body elfe) takes to be Canals 
containing fbme fluid matter, or 
Water, that more weakly reflets the 
Sun's Rays, than the other Parts of 
the Planet do, and that they have 
fbme refemblance with what hap- 
pens here upon Earth, (c) For tf^ faith 
Be, one from on high^ in the Heavens^ 
Jhould fee the Earth in fome particu- 
lar Jituations^ the SeOf which encom- 
paffeth the Earthy would appear very 
like the great fouthern Belt that en- 
compajfeth the whole Globe of Jupi- 
ter: the Mediterranean Sea would 



(c) NouveSes Decouvertes de jfufHer ; far M. 
Cafjtni in the Memoires de Matkm, & de Phjfique 
for January^ 1692. 

make 
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i f I 

make an appearance ^ not unlike thofe 
Behs which are interrupted or broken^ 
which we fee in this Planet : the o^ 
ther Seas would make thofe great black 
SpotSy which never alter at all: the 
Continents and IJles would feem like 
thofe bright Spots that are alfo per^ 
manent : the Snows would make thofe 
glittering Sparklei [Brilliants) that 
from time to time dtf appear : the flux 
and Refiux of the Ocean^ and thofe 
great Inundations that happen fome^ 
times herCy would occafion other Spots 
to appear and dtf appear: the Moon 
would refemble one of Jupiter'^ Satel- 
lites : in finCy the Clouds of our At- 
mofphere would refemble thofe broken 
interrupted Belts ^ and thofe tranftory 
Spots J which often change their Size 
and Figure y and have Motions of dif-^ 
ferent velocities. 

Thus that ingenious and curious 
Obferver. According' to whofe, not 
improbable opinion, this Planet Ju-- 

K 1 pit^r 
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^//^r hath all its parts orderly placed, 
as is here upon Earth. 

And fo for the reft of the Pla- 
'ifets, whofe Faces exhibit different 
appearances, of brighter and darker 
parts, as Mars and P^e»us particularly 
-do, (^, it is highly probable that 
thefe may be fiich a diftribation, fach 
an allotment of Parts, as thofe in 
Jupiter, and which are more plainly 
vifible in our own Globe. 

Which brings me to (peak par- 
ticularly of our own Globe, of which 
we have a nearer VieWy and can plain- 
ly fee the footfteps of Divine Provi- 
dence, in the wife and orderly Difpo- 
fition of all its parts ,• which are fo 
diftributed, fo placed, as may bcft 
minifter to the feveral ufes and con- 
veniences of an habitable World. 
Thus for inftance, the two grand 



(d) See Book 4. chap. 3. 

partS; 
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pares, the Solids, and the Fluids of 
the Terraqueous Globe, indead of 
beiog jumbled into one Mafs, are 
admirably parted, and as nicely laid 
in proper places. The Earth depo- 
fited in ufeful Strata-, fome for the 
fervice of the Vegetable Kingdom ; 
fome for the generation and nourifh- 
ment of Minerals and Metals ; fome 
for that of Stones and Foffilsj and 
fome for the fweetening and con- 
veyance of the Waters. And here 
it is remarkable, and an argument 
of a wife defign and appointment. 
That all ^ofe feveral Strata^ or Beds, 
are lodged at proper and conveniens 
Depths, and Diftances from the Sur- 
face y that for Vegetables, the up- 
permoft, for every Man to culti- 
vate ; and this divided into various 
Soils, and Moulds, for all the varir 
efies of Trees and Plants j thp(e 
Strata that contain the Minerals, 
M^calS) ai^d Fodils, at (uch depths, 

K 3 as 
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as to be out of the way, when they 
may encumber, or hart as ,• bat may 
be come at by as, when we have 
occafion for them. And as for tho(e 
Strata that convey the fweet waters (e) 
it is very remarkable, that they are 
fb univerfal, in all, or moft parts 
of the World ,- that they confifl: of 
fuch proper previous matter; that 
they remain fo diftindfc from, and 
unmixed with the other Strata i and 
that they lie at fuch due depths, as 
either to break out into Fountains, or 
to be dug into, for Wells. But I 
{hall not enlarge on thefe matters, 
having fpoken of them elfewhere. 

And as this Co commodious a 
diftribation of the Earth, lb that of 
the Waters, is a manifeft demonftfa- 
tion of the concern of a ivtfe Agent ^ 
^Ithoagh we (hopld alcribe all that is 
poflible to the neceflities of Naturp 



ff^ See PItyjico-'Thtjl Book 3. (h. «. 
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iti the formacioa of the World. For 
the Waters, if we obferve them well, 
are accurately difperfed, aad lodged 
about the world, for the proper offices 
thereof, ia Seas, ia Lakes, ia Ri- 
vers, ia Fountains, to (atisfie the 
Thirft of Animals, to atfbrd them 
(bme part of their Food, and to mi- 
nider abundant fupplies of Vapours 
for the Clouds, the Rains, and 
Winds: which Supplies mufl; either 
have failed, or been too abundant, 
or have been attended with (bme or 
other great inconvenience, without 
fiich a commodious intermixture of 
the Land and Waters. 

This Suvoywy^, as the LXX 
tranOateit, this Q>\diZx\^ gather'mgtO' 
gether of the Waters, is implied in 
Mofes^s relation of this branch of 
the Creation, . Gert. 1.9. And God 
fdtdy Let the Waters under the hea- 
ven be gathered together unto one place. 
Where the Hebrew word IkkavUy 

K 4 denotes 



1^6 The Waters wellplac'J. Book V . 

denotes a regular and orderly gafhe- 
ring of the fVaters, as if their AU 
lotment had been made, their Rcr 
ceptacles had been marked out hy a 
Rule, or a Plumh-lme, by the CRE- 
ATOR'S Ftat. . 

Thus it is demonftratively plain, 
that the Earth and Waters were laid 
by a wife Hand ; and therefore what- 
ever concern Nature might have in 
giving a Spherical Figure to our 
Globe, yet was the CREATOR the 
principal ^genty the grand Mam* 
get of the matter. 
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Chap. V, 

The Convenience and Necef- 
fitj of a Spharical Figure 
to w Good of the Glohes, 
is an argument they were 
the Work of GOD. 

BESIDES the orderly and com* 
modious placing the Parts of 
the fevcral Globes, fpoken of in the 
laft Chapter, there are ftill other 
reafons to afcribe the Sphaericity of 
our own aod the other Globes to a 
wife ^gent. For befides that this 
Figure is the moft agreeable to a 
World, as being the moft capacious ; 
and the moO: agreeable to a Mais in 
Motion, as being at a due diflance 
from the center of Motion and Gra- 
vity jfo without this Figure there 

C0UI4 



138 A spherical the BookV. 

could have been no fuch comfortable, 
and agreeable alternations of Day 
and Night, of Heat and Cold, as 
now there are, but fbme parts muft 
have been, for too long a time, Screen- 
ed from the kindly approaches of 
the Sun and Moon, and con(equent- 
ly have lain under too long and un- 
comfortable a Darknefs, and been 
chilled with milerable Cold. And 
as to our own Globe, the Winds 
could not have given thofe kindly, 
and falutiferous agitations to the air, 
as they do, but they mud have been 
too much retarded, if not wholly 
ftopp'd by the exorbitant angles, and 
jettings out of other Figures. And 
iaftly, the Waters, which I fliewed 
to be well intermixed with Dry- 
Land, would have had intolerable 
Confluences; one part too much, 
another none at all; no Vapours, 
no Fountains, no Rivers: fb that 
inflead of aa habitable, well flocked 

world. 
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world, far the greated part would 
have been either a Defart, or an un- 
nccelfary Confluence of Water. 

Thus having made it evident, 
that particularly our own Globe re- 
ceived its Figure by the diredion of 
the infinitely wife Arch'tteB of all 
things : we have reafbn, had we none 
befides, to conclude the fame of all 
the reft of the Globes of the Uni- 
▼er(e, inafmuch as they agree With 
ours in other things as well as in 
their Figure, fb far as we have any 
knowledge of them, and their State. 
Thus the Planets of the Solar Sy- 
fteme, have their Light from the 
Sun as well as we ; they turn round 
on their own Axes, and revolve 
round the Sun, and conlequently 
have their Days and Nights, their 
Summers and Winters, as well as we; 
they have their Hills and Vallies, as 
I faid, their Land and Waters, by 
nil (h^ Signs that may be, as well as 

we- 
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we ; and therefore agreeing with our 
Globe in fo many of thofe very 
things, wherein their Figure is con- 
cerned, had we none of thofe Rea- 
fons I have already mentioned, there 
would however be great reafon topre- 
fiime the fame thing of them, as of 
our Earth, viz. that they received 
their Figure from the fame wife 
CREATOR, and that (were we 
near enough to behold them) they 
have as manifeft Signals of it as we. 
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BOOK VI. 

O F T H E 

Attradion or Gravity 

O F T H i 

Terraqueous, and the other Globes. 

Chap. I. 

The Ufefulnefs <?/Attrad:ion 

in the ProduBion and Pre- 

fervation of the Figure of 

the Earth, and the Defcent 

of Heavy Bodies. 

AVING ia the two laft 
Books treated of the Mo- 
tions and Figure of the 
Globes, I (hall in this con- 
fider their Gravity or Jttra&ion, 

which 
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which according to the modern Phi- 
lofbphy (which hath great reafbn 
and probability on its lide) hath a 
great agency in both thefe matters, 
both in e£Pe^ing and preferving the 
Figure of the Globes, and govern- 
ing their Motion. 

As to the agency of the natural 
Attradion of matter, in the produ(^i- 
on and prefervation of a (phasrical Fi- 
gure, as that of the fevcral Globes is, 
befides what hath been before Ytippo- 
fedjit may be collected from the fphae- 
rical Figure which mod Fluids take, 
when there is no obftacle to hinder 
their doing (b. Thus 1 have (aid J^«/ci- 
ftlver manifeftly doth, efpecially in 
fmall drops or quantities; in which 
cafe their own (elf-attra<5ting power, 
is equal to, or exceeds that of the 
Earth : fo doth Lead, and other Me- 
tals, when in fluxion (a)'y fb doth Wa- 
ter, 

(a) This \% very manifefl from the making of 

" Sim, 
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ter, Oyl, and in fhort alt Liquids, 
which run nearly into a fphasrical 
form, when bung on a fmall fur- 
face ; as at the Point of a Pin ,• or 
into an hemifphxrical Figure, on a 
broader /urface,- their Self-Attradi- 
on cauHng the former, as that of 
the Earth and the fiirface on which 
they lye doth the latter. Thefe 
Phaenomena have indeed been 2S- 
(cribed to divers Caules, moft of 
them probable enough, except the 
PrefTure of the incumbent Air ; but 
this is manifeftly not the true Caufe, 
by realbn the cafe is the very fame 
in the Air-Pump (when the PrefTure 
is taken off) as in the free Air ; and 

Shot. The way of doing which, is by running 
the melted Lead through a Ladle full of holes 
into cold water. In doing which they take care, 
their Lead be not too hot, becaufe the globules 
would then fly to pieces , nor too cold, becaufe 
it would then be long and have tails; but in a 
due temper it turns round. They put Orpiment 
into their Lead^ when they melt and prepare ic 
for Shot. 

8 therefore 
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therefore fome other Gaufe is to be 
found : and what itiore probable, ot 
{o probable, as this of Gravity or At- 
traBioftf which manifeflly exerts it- 
ielf in ibtne, and is highly probable 
in all material things ? fifj In the 
Earth it felf ther<^ is manifeAly fuch 
a thing as Gravity^ which might as 
well be the natural Ca^fe of the Sphae- 
ricity of our Globe, as it is in that of 
lelTer MafTes, but then as I demon- 
flrated in the lad Book, it is alio e- 
videntj that an over- ruling Po^er,- 
and a wife Providence, not only gave 
Matter this Gravitating Power, but" 
guided and managed ic in the forma- 
tion of the World. 

And now upon Suppofition that 
Gravity had any thing to do in the 



(b) For the Proof of this I fliall refer to Sir 
jfaac Newton's Oftjcks, Qusft. 3 1 . of the fecond 
Edition, and in his Principia in many places, 
partieularly L.j. Prop. 5,^,7. 

froda- 
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production of this Spherical FigUr^ 
I am fpeaking of; the fame it mud 
have alio in the confervation of that 
Figure. For the fame Power it ex^ 
erted at firft, it retains flili ; which 
is as neceffary dill to the preventing 
and obviating all extravagant Excur-^ 
fiorls^ and Deviations from that Fi->- 
gnre^ which may happen through 
extraordinary Comtiiotions and Cod'^ 
TuKions in any of the Globes j fuch 
as Earthquakes are, and other fiich 
like furious Concttffions and Emo^ 
tions that fometimes befall our owt] 
Globe. 

But leaving thefe cbnjeftttral 
matter^, let us tome to a more e- 
vident Benefit of Gravify, and that 
is the natural Tendency of all Bo- 
dies to the Center of the Globe: 
This is very manifefl in oUr owri 
Clobe. For whatfoever the De- 
cays are among earthly things j 
howfoevcf their Forms are changed^ 

L yel 
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yet their Matter retnaiaeth entire, 
and returneth again to its grand Pa- 
rent the Earth : or to put it in So' 
kmotfs Words, EccL 1.4. One ge* 
nerat'ton pajfeth aiva/^^ and another 
generation cometh: bta the earth tf- 
bideth for ever, 

A N D an admirable proviHon this 
is for the perpetuity of the Globe, 
and to continue the State and Habi- 
tability thereof throuehout all ages, 
which would otherwik wafte and de* 
cay, or run into the mod irreparable 
and pernicious difbrders. 
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Chap. IL 

The Guard which Gravity 
/0ords againft the Centri* 
fugal Farce of the federal 
Gldbes. 

UPON a (uppofition that c* 
very of the Globes revolves 
rouod its own Axis (which I have 
iufficiently proved ia the Fourth 
Book) ve ihall find, befides the Be- 
nefits already fpecified, another very 
great u(e of Gravity to the Good, 
yea the very Exiftence of our owa 
and the other Globes, and that is 
the prefer vation of their Integrity 
againft the Centrifugal Force of this 
their Revolution, or Diurnal Mo- 
tion. For without fiich a Band, as 
Gravity, to keep their par(s together, 

L 1 the 
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the whirling -about of thole Globes 
would (hatter them into pieces, and 
di(fipate them abroad into the circum- 
ambient (pace. Thus muft it needs 
befall our own Globe, which whirls 
about at the rate of above 1000 Miles 
an hour (a)^ and is compdied of 
Earth and Water, , materials of much 
too loofe a texture, to prevent the 
dilSpation, which the Centrifugal 
Force of luch a Rotation muft neceA 
farily occafion, about the ^Equatorial 
parts ; a Rotation that would as ea- 
Sly throw off the parts of the Earth, 
efpecially the Waters, as the whirl- 
ing round of a Wheel or a Globe, 
would the loofe Dufl: and Water 
lodged thereon. But by feafbn the 
Gravitating Power exceeds the Cen- 

/ 

(a) The liiameter of the Earth being ^96^^ 
Miles, according to B. i. Ch. 2. Notei. the 
Ambit thereof is 25631^4 Miles, which being 
divided into 24 hours makes the Revolution to 
be at the rate of 1043 Miles an hour. 

trtfugal 
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triffigal 2i,s 1174 exceeds 7.540^4 (h) 
(bat is above iS^S times, therefore 
all parts lye (]uiet and fecure in their 
rcfpedive places, and enjoy all the 
benefits, which I ihewed do accom- 
pany this Motion, without any diftur-r 
bance from it. 

Thus is our own Globe guarded 
by its Gravity againft the Centr'tfugal 
Force of its Rotation. But this is 
far more remarkable in feme of the 
other Globes. Thus particularly in 
the Sun, who(e Ambit is, 1581873 
miles, and whirls round once in a- 
bout 15 7 days, and confequeotly 
doth revolve at the rate of 4261 
mil^s 9Q hour (c)i which i$ above 

four 
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(h) This i% the proportion or nearly fo, of the 
GrayitiUing to the Cemrifugal Force of the Earth 
un^er the Equator, as may be computed from 
Sit Ifaac Newton's Prindp. h. 3. Prop. ip. 

(c) The Sun's Diameter being 822148 miles, 
fhe Numbers here aifigned will naturally fol- 

^^ to the Sun^S Gravity or Mra(tive Powet 
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four t^mes as fa{| as the ^arth ; this 
in a little time would endanger its 
di(Iipation without (iich a provifipn 
as Gravity is. 

But what is this to the Centri- 
fugal Force of Jupiter! whofe Bulk 
far .exceeds our terraqueous Ball, and 
who(e {Rotation is performed in le($ 
than half the time. But frpm a 
computation of particulars we fhall 
better eftimate the matter. The 
piameter of Jupiter being iip^yj 
tniles, its Circumference is 3 7904 j 
niilcs : which revolving round in 
}eis than ten hours, is at the rate of 
381JP (d) miles an hour at ips M,r 
quafory And if the Denfity of eve? 

ry 
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If 1$ (by the i^alculatipn pf my Friend t:he acute 
ixkd learne^ "Dt. HaBey) to the Sun*$ Centrifugaf^ 
Torciy as 47Q00 to I : The method for finding 
which, fjpcipNotcf,' 

(4) JupUf^ Ambit being J7P04y mile?, ^nd 
hi^ ll^vpiution ^ h. 56' or j^^ minutes; th^ 
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ry Planet be proportional to its Di- 
ftance from the Sun, as is now with 
great reaibn imagined, that is, if 
tho/e Planets neareft ' the Sun , as 
Mercury and J^enus are proportio- 
nably den(er than thofe more re- 
mote, as Jupiter and Saturn j then 
is the Globe of Jupiter of a laxer 
texture than ours is, and in (b much 
the greater danger therefore of be- 
ing whirl'd to pieces by fo rapid a 
Motion, as that Planet manifeftly' 
hath, were not its parts kept clofe 
together, and fedate, by (iich a Band 
as Gravity (e) is. 

Revolution in an hour is by the Logarithms 
thus. 

5Pi5 mujutet 1.775 24<!>j 

J7P045 mjUs 5.578691$ 

::^o minutes 1.778151J 

7.35^8425 

m I ■ i»»i ■ I < 

38159 miles 4.581595^ 

(e) The Proportion of Jupiter^Sj or any other 
planets, ot the Sun*s Gravity, to their Centrifugal 

L 4 Forcf 
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jpone may be computed from the mofl fagaciou^ 
Sir ^aac Newton's Princif. L. 3. Prop. 8. & ig. 
But the before commetiiled Savilian Profeffiar', 
fuggeftcd to me this eafier, and quicker Rule^ 
for fuch Planets as haye Satellites, •viz.. T%e Pro^ 
portion of the Centrifugal to the Centripetal Force, 
cr Gravity of any Planet at its Surface, is compound- 
td of the Ratio -wbifh the Cubi of the SemiSameteK 
of the planet hath to the Cube of the Difiance of 
any of iti SaieSitts from the Center of that Ptanet'; 
and the Ratio which the Square of the Sate§itet P«i 
riedick time h^th to the Square of the Periodick time 
ef the Planets Revolution. Thus for inftance, the 
fliftSnce of Jupiter's outermoft Satellite being 
153 Sen}idiamciers of Jupite^, and its perio4 
16 days, itf hours, 32 minutes, or' 24032 mi- 
nutes, ahd' Jupiter's Revolution' j 2tf 'minutes ; 
we (hall find the Gravity in Jupiter's Surface tfli 
be to his Ctt^trifu^al Force in his Equatpr, as 1 
to 9,sitf 
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Chap. III. 

»• a 

Of the Tower and Ufefulnefs 
cf Gravity to retain the 
planets tn their OrVits. 

r"^ O R^ a Conclufion of this fixth 
' Book, I (hall cake notice of 
oae more remarkable benefit of Gra* 
v'tty^ which is grounded upon the 
(uppofition of the truth of the New- 
tontanPhilofophy-y which hath (b good 
Grounds, and great Reafbn, I might 
fay Deiiionftrations on its fide, par- 
ticularly in this matter, that admit- 
ting of it here, we fhall difcover ar 
nother admirable Work of the Crea- 
tion, and that is, the preventing 
the Evagation of the Planets, and 
the accurate retaining them within 
|he due founds Qfi]^i;ej(e4!2rbits. That 

this 
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this is done by Gravity^ and that 
Gravity and Motion fblve in the 
moft complete manner, all the Pha?- 
nomena of the Planetary Motions 
both Primary and Secondary, is ^- 
bundantly made out by the wonder** 
fbl Sagacity of the great Sir Ifaac 
Newton } as may be feen in his Prin-^ 
cipia. 

But before I come to the par- 
ticular agency of Gravity y it will be 
necelTary to premife (bmething con- 
cerning its Nature, and fome of its 
Properties, viz. That Gravity is not 
terminated at the Surface, but reaches 
to the very Center, and is extend- 
ed to immenfe diflances all round 
the Centers of all the Globes : By 
which means, the cceleftial Bodies 
are enabled to have Syftems of leP- 
fer Globes revolving about them, 
por had the Force of Gravity de^ 
termined at, or near the Surface (as 
jt Height h^ve done, if intended 
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only for the Confervation of the 
Globes) in this cafe, all the Bodies 
that were put in Motiofi, and that 
were to pafs at fome didance from 
them, would move on in a ftrait, 
not curved line, and be loft in the 
great Abyfs of Space. But the all- 
wife CREATOR hath, in his firft 
Produdiion of Matter, beftowcd up- 
on it fuch a Property, as that every 
Particle thereof hath a Tendency 
towards every other Particle. From 
whence it comes to pafs that every 
Body hath a Gravitating Power ac- 
cording to the fblid Content, or 
real Quantity of its Matter, and not 
according to its Superficies, or Ex- 
tenfion. 

And this Gravity of all Bodies 
U obferved, manifeflly to decreafe 
in proportion of the fquare of their 
Diftances reciprocally J- that is, ae 
twice their diflance the Force is but 
one fourth of what it was at a finclp 

diltance j 
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di(laace j and but a ninth, a( tbric? 
the diftanpe, ^c» 

Ti^AT this is (b, is abundantly 
proved by the laft commended Au- 
thor J who by edablifhing this one 
Principle' in Philofophy, hath fuUy 
cxplain'd the Syfterae of the World, 
fo far as relates to us, and to all the 
reft of the Plaiiets, that regard tha 
Sun as a Center, both Primary and 
Secondary. 

What the Caufe of Gravity is, 
Sir Jfaac Newton doth not pretend 
to aHign, his Defign being not to en- 
gage himfelf in framing Hypothefes, 
but to explain the Phenomena by 
Experiments only, and tq raife his 
noble Superftrudure upon thei^. 
And therefore, although the mat- 
ters of Fad, and the Final Caufes 
are evident, I will not venture to 
fay how it comes to pais, that Bo-^ 
dies ad at fuch immenfe Diftances 
upon ane another ,• but chufe rather 
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to acquiefce in adoring the Wifdom 
and Power of the GREAT AU- 
THOR of all things, who hath in- 
fpirited the Materials of which the 
World coniifts, with fbch an adive 
quality, as ferVes hot only to pre- 
lerve the Globes themfelves entire, 
hit to enable them to revolve about 
their luhiinoUs Center (from whence 
they have their Light and Heat) ill 
Orbs that are the moft commodious^ 
and alfb fixt and permanent. 

Having thus premifed ^hat 
was neceffary for the underftanding 
the Nature and Properties of Gra- 
ifity, I fhall proceed to confider its 
agency in the Planetary Motions. 
And here we have divers things ; 
which plainly demonftrate thefe Mo- 
tions to be no matters of Chance^ 
but the Works of an infinitely Kmdy 
as well as Omntpotent and Allwife 
Agent, 

$ 

I HAVE 
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I H Av £ already ia Book 4. Ch. i. 
taken notice, of the Motion of the 
Planets, being made, not in Lines 
tending from the Center to the Cir« 
cumference, or very obliquely there* 
to, but acrofs, or nearly perpendi- 
cular to the Radii, Al(b that the 
Motions, and Orbits of the Planets, 
do not tend contrary ways, or much 
interfere with one another. That 
therefore which I Aiall Ipeak of here, 
concerning the Planetary Motions 
being the Work of God, will be on- 
ly fo far as Gravity is therein con- 
cerned. And 

I. It was a very notable provifion 
to prevent the Evagation of the Pla- 
nets, and to keep them within their 
due and proper Bounds, to bridle 
and detain them with Gravity, as 
with (o many Reins and Bridles. 
For as the natural tendency of all 
impred Motion is in flrait Lines, fb 
when Motion was given to the Pla- 
nets^ 
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nets, this Motion (altho* as I (aid it 
was artificially made, perpeodicu- 
larly to the Radi'tf yet) would car- 
ry them quite away in their Tan- 
gents, ' (b that they would never re- 
turn again. But being thus detained 
by Gravity, another admirable pro- 
vifion is that, i. They are moved 
in Orbs: Which Orbs are formed 
of a Motion compounded of this 
Redilinear Impulfe, impreft upon 
the Planets, and the tendency of 
their Gravity to their Centers. In 
which Motion a third thing very re- 
markable is. That the ImpuUe or 
Velocity which is imparted by the 
Ftrfi Mover to cvef y Plandt, and the 
Gravity of each Planet, are fb near- 
ly equal to what is required to make 
a Body delcribb a Circle, that the 
Orbits of the Planets are not very 
Eccentrical, but nearly Circular. As 
is particularly remarkable in ^- 
nus^ and the Earth ; and more e- 

fpecially 
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(pedaily in the whole Syfteme ofJ»^ 
Piter's Satellites* And ad admirable 
Work this is. For fhoold the Velo- 
city of any Planet be doable to what 
would make it move ia a Circle^ 
the Planet wonld go away in inft- 
nttum, without ever returning again 
In any Orb whatsoever. Or (hould 
one half of the Velocity be takea 
away, the Planet would defcend ob- 
liquely towards the Sun, until it be^ 
came four times nearer the Sun than 
before ; and then afcend again to its 
former place^ defcribing a very ec- 
centrical Orb. And by a(cending 
and defcending alternately, it wonld 
be heated fixteen times more at one 
time than another. Which uneven 
Heat would make the Planet unBt 
for Habitation. And the fame thing 
would happen, if the determination 
of its Motion fhould be altered, (b 
as to become very oblique to the 
Radius, drawn from the Planet to the 
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Sun. But the(e things being accu- 
rately ^djuded >, and . contemperedj 
make the whole Sy{len:^e tb be ^ 
work, of incomparabile Convenience 
and Beauty j a Work the bcft coc^- 
trived for the Benefit of the World'i 
Inhabitants , and to fet forth the 
Curiofity and Skill of the infinite 
Workman. 

I T is manifeft therefore that tnd 
Syiteme of the Planets i^ not to be 
teckou'd a iiiatter of Phancey or ^ 
thing owing to a NeceJJlty of Nature^ 
but the Work of a kind, and wife A- 
gent. And that ^this is Co^ will b^ 
farther manifeft from the cafe of 
Comets y \^ho(e Motions, , Dire(5tion^ 
and Orbs being titterly di^erent front 
thofe of the planets, demonfirate 
the Planetary Syftenje to have been 
modellpd by . Cotinfel, and not by a 
^ecejpty of Nature ^ or left to Chance, 
For as for the Motion of Comets^ it 
h (q far from being always the fame 

M if2L^i 
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way, that they move (bmetimes con- 
trary to one another. And as for 
their Planes and Diredions, they lie 
every way. And as for their Orbs, 
they arc exceedingly eccentrical. 
And by the bye, this Eccentricity 
is an admirable Contrivance of the 
CREATOR, to prevent the Co- 
mets from difturbing either the Pla« 
tiets, or one another, by their mu- 
tual Attradions. For by this means, 
they have a large and fufficient room 
to revolve in ; and by afcending to 
very great heights, above the Syfteme 
of the Planets, and (pending almofl; 
all their time in the remote regions 
of the Univerfe, at vaft Diftances 
both from the Planets, and from 
one another, they do not incom- 
mode either the Planets, or tfaem- 
lelves i as otherwife they would have 
done, fhould they have moved in 
the fame Plane with the Planets. 
For had they done (6, they wonld 

have 
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have been apt fbrnetimes to have 
come too near the Planets, and 
have difturb'd their Motions, and 
perhaps have dafhed upon them al* 
fo. But all thefe Circnmftances are 
(b well adjufted, and Co wifely re* 
gulated by the Divine Providence, 
that the Syfteme could not have been 
better contrived, either for Conve- 
nience or Beauty. 

And now upon this highly pro* 
bable, I may (ay phyfically certain, 
Theory, of Gravity ading in the 
Motion of the Globes, we have a* 
nother exquifite Nicety in the works 
of the Creation, that juftly deferves 
the greateA admiration and prai(e« 
That among fo mafiy immenfe, 
moving MaiTes, they fhould all ob- 
ferve their due Bounds, keep the 
moft; proper Paths appointed for 
their convenience and good, and 
at all times aniwer the great Ends to 

Ml which 
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which they minifter in the Crea- 
tioo. Particularly that the Hah'tta- 
ble Globes (hoald always remaia at 
iiich dae Diftances, and mo\te io 
fiich proper Orbits^ as are bed for 
them. Aad that the Comets too^ 
(hould at the jfame time pa(s in 
Paths utterly di0ereot, btit yet fiich 
in all probability, as may render 
them alfb of very great ufe to (bme 
or other parts of the World ; whe- 
ther we look upon them as places 
of Torment (as hath been faid) or 
Bodies appointed for the Refrefh-* 
ment and Recruit of the Sun, or a- 
ny of his Planets, as Sir Ifaac New- 
ton conjeiSiureth in hxs Pr'mcip. L. 3^ 
Prop. 41 ©* 42. 

And now from the confideratioa 
of what I have {hewn in this iixth 
Book, to be cither highly probable, 
or very certain, concerning GravtPjf 
we have another manifeft demon- 

ftratioD 
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ftration of the infinite CREATOR'S 
Wifdom and Care, and another co- 
gent argument to excite the higheft 
VcDcratioa and Praile in his Crea- 
tures. 
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BOOK VII. 

Of the Provision made for 

LIGHT anii HEAT 

Throughout the Universe. 

Chap. I. 

Of the Light and Heat of the 
Ftxt Stars and Sun. 

IS Light and Heat are two 
I of the moft ulefiil things 
I in the Univerfe, fo the 

J infinitely wife and kind 

CREATOR hath made an excellent 
Frovifion for thefe things, in all pro- 
bability, 
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bability, for every Globe throughout 
the Univer(e, but particularly for 
thofe of our own Syfteme. For it h 
very manifeft, that every Globe we 
fee, doth (hine with its own native, 
or with borrowed Light. Even all 
thofe immenfe Bodies at the gre^tefl 
diftance from us, the Fixt Stars, 
which I have before (aid, are proba- 
bly fo many Suns, it is Light they 
roanifeilly dart as far as to our fo 
diftant Globe, as well as what they 
emit for the enlightening, warming, 
and cherifhing their own re(pe<5tive 
Planets. 

But I (hall forbear to launch out 
into thofe conjectural matters, and 
(hall come nearer home, into our own 
Syfteme, where we have enough to 
entertain our Eye, to, captivate our 
Thoughts, and to excite our high- 
ef|^ admiration of. thefe magnificent 
works of Qod; whether we fnrvey 
the gre^t Fountain it felf of our 
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Light and Hear, the Sun; its dae 
PoHtioQ, and its wonderful ufe to 
its Planets j and the incomparable 
Provifions that are: made to (upply 
\t% abfence and greater diilances from 
them. 

And in the firft place, as to the 
Sun it felf; what Power is there that 
the mod extravagant Fancy can 
imagine to it felf, that could ever 
be able to make fo prodigious a Ma(s 
of Fire as the Sun is, but only the 
Power of Goc^s Almighty Hand/ A 
Body of ib immehfe a Bulk, as I have 
fhcwn it is, and of fiich an exceffive 
Heat, that no greater a number of 
its Rays, than what fall within the 
Compa(s of a two, or three incli 
Burning-Gra(s, (hall ad^ually burn; 
$nd what fall within the compals of 
not many feet, (hail far exceed the 
ftrongeft culinary Fire in the Earth j 
As is manifeft from its almoft inftan- 
l^^ueous burning, and vitrifying the 

» ' moft 
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moft obdurate, incombuftible Bodies, 
(iich zs not only green Wood, and 
white Bodies, but alfb Stones, Bricks, 
Metals, yea Gold it felf (the hard- 
eft of all Metals to be wrought upon 
by Fire) which yet is melted down 
in a few minutes (a). 
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(a) The Bimous Bummg-Omcave at Lyms^ of 
|o Inchc^ Piameter, and others in France ah4 
%jermany, of greater bread ths^ have been celebra- 
ted for their Feats in burning, calcining and vi- 
trifying, both metallick and other Bodies. But 
I ^ueftioi} whether any of them have come qp 
to the\^i;rning Inllrument contrive(| by, ^nc[ 
made fqr Sirljaac Newton, at^d by him prefentr 
ed to the pioyaUSodety. It conlifts of 7 Cpnr 
cave foiled GlaiTes, each 9^ them i^ Inches IJ^i- 
ameter, which are all Yo placed, as to have their 
Foci concur in one point. By which means the 
|Ieat is fo increafed, as in a furprizing Manner 
to perform th^ Feats here mentionedi and many 
Others furpafiing them* 

\ Having mentioned thefe Bumiftg-Cmcaves^ \t 
may be of ufe for the cheap tryihg of Experi- 
ments, to take notice of what was related, to me 
by a Perfon of very high Quality: who doing 
tne the honour to talk with me about fuch ConT 
fovesf tol4 iQ^i that in Germany one Mn Cxhern- 
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Thus the infinite Power andWif- 
dom of GOD, appear io the appoint* 
meat, and make of that immenle 
Body of Fire, the San ; a M afs won« 
derfol, and worthy of its Maker, 
whether ve confider its immenHty, 
its excefliye Heat, or its abfblute ne« 
ceffity, and great u(e to us, and to 
all the reft of its Syfteme. Bat we 
ihail find yet farther Evidences of 
the great CREATOR'S work in the 
following Chapter. 

haufiny z SUfian Gentleman^ made divers very 
large Concaves with Pafte-hard; which were co- 
vered over with a kind of Pafte or Foil, that 
ftroogly refleded the Suqs Rays. Bat what their 
Power wasj he did not fee. / 
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Chap. II. 

Of the due Tojition and Di- 
fiance of the Sun and its 
Planets. 

As the infinite Power and Wis- 
dom of God appears in the 
appointment and make of the Suo, 
according to the preceding Chapter ; 
{6 in this I (hall demonftrate the 
fame, froni the due Poiition of the 
Sun among his Planets, and his due 
Diftance from each of them. 

Now here we may take it for 
granted, that the Sun is the Fountain 
of the Light and Heat of all the 
Planets, not only of the Earth, but 
of the other Planets, that move ei' 
ther about the Sun, or the Earth. 
But whether the San be placed in the 

Center 
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Center of its Syfteme, or the Earth 
be fb, is of no great confequence 
here to enquire. But 1 have all a- 
long (uppokd the former to be the 
m^ probable (iyp^theHs, and it; 
feems to be ftill more fo,. from the 
conHderation we are now upon, 
concerning the community of its 
Light and Heat to all the Planets. 
For Hnce it is manifeft, that what 
Light and Heat the Planets have, 
they receive from the Sun, it is far 
more likely that tl^is their Fountain 
of Light, and Heat, is placed in the 
comition Center of them, and thae 
they move round about it, rather 
than it about theni. 

But be it fo, or not fo, it is how^ 
ever very certain, that all the Pla-? 
nets are placed at fiich a due, and pro- 
per Diftance, from the Sun, that they 
receive the beneficial Kays thereof 
in a due manner and proportion. 
There is no great reafon to doubt 

of 
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of this, among the Planets that are 
at greater or leiTer Diftances from 
the Sun than we, becaule we find fb 
noble and fblemn an Apparatus, aa« 
iwerable to their Diftances from the 
San, which I intend to ipeak of 
hereafter. Bat as for oar own ter- 
rac[deous Globe, we have fufficient 
fignals of the great care and coanfel, 
that have been a(ed in the due Pod- 
tion, and Diftance thereof from the 
Sun. For as to its Poiition to the 
Sun, I have heretofore {hewn, that 
by the Inclination of its Axis, and 
its Diurnal and Periodical Revolu- 
tions, all parts have a due fhare of 
Light and Heat. And as for its 
t>iftance, it is iuch, as not only pre- 
vents the Danger of its interfering 
with the other Globes, as I have 
formerly obferved, but al(b it is du- 
ly adjufled to the DenAty of the 
Earth and Waters, and to the Make 
and Temper of our Bodies, and of 

all 
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all other things here below. Had 
we been much nearer the San, our 
World would have been burnt up, and 
wafted J the Waters, in the firft place, 
would have all been turned into va-- 
pours, and dried up^ Vegetation 
have foon ceafed, and all things 
would have (bon been wafted, if not 
burnt and coniumed. Or had we 
been not at (o very great a diftance, 
but only a little nearer the Sun, than 
now we are, as (uppofe a few thou- 
fands of Miles, ftilt the Heat would 
be as the fquare of the (a) diftance | 
and confequently too great, if not 
for the Polar, yet for the i£quatO' 
rial parts. And on the contrary , 
had we been fet at a greater diftance 
from the Sun, fb would the Sun's 
Heat have been abated, in propor- 
tion to the fquare of that diftance. 
And in this cafe, if the diftance 
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had been very great, we and all 
things muft have been perpetually 
frozen up ; or if it had been not (b 
great, the world would have fufier- 
ed by cold, the Polar at leaft, if 
the ^Equatorial parts (hould efcape. 

And in this cafe, when our Globp 
(hould thus be parched up with ever- 
lading Heat, or be everlaflingly 
frozen with excelEve cold; inftead 
of an habitable, pleafant, and com-, 
fortable world, it mud become a 
Defart, a place of irk(bmne(s, mi- 
fery, and everlafting punifhment. 
But the great CREATOR having 
fb wifely, and indulgently, ordered 
the diflance between the Earth and 
Sun, the Sun's Light and Heat arc 
incomparably accommodated to the 
date and temper of all things here 
below, and our World is well fitted 
for Habitation, well provided with 
every thing that may minifler to the 
(upport| me conifort, and pleafiire 

of 
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of its Inhabitants. By thofe indal-» 
gent KayS) all thitSgs are enlighten- 
ed, and we, and all the reft pf the 
Animal Kingdom, are enabled to 
di/patch our Bufinefs, to feek and 
provide our Food, and to pafs from 
place to place, as our occaHons or 
pleafure lead us. By its cherifhing 
Beams all things are warmed and 
comforted. Vapours, m ibme mea- 
fare, made to rife for the forming of 
Clouds and Rain } Trees and Plants 
are enabled thereby to put on their 
verdure and gaiety, and to yield uk 
the benefit and pleaftire of their 
Grain and Fruit. By the prefence 
of this great Fountain of Light and 
Heat, we and even Nature too, ii 
awake and excited ,* and by its ab-^ 
fence, grows torpid and dull : its ab- 
fence by Night, difpojfes us to reft 
and Aeep; and even Vegetables too 
fhut up their Flowers then fhj , 

(i) See my Phyfiffhlhol. B. lo. N. 14. 

and 



» « 

» 



dhap. 1. Light. 177 

and in a manner betake thettifelVeS 
CO reft: and ics abfence in Winter, 
how doth it change the whole face 
of Nature, diveft Vegetables of theit 
gay attire, force Animals to places 
of fhelter and (afegnard, and give 
an alpe^ of melancholy and hot- 
rour to all things f 

Thus it is mahifeft hoW wifely 
and indulgently the great CR£A^ 
TOR hath provided for the good of 
our Planet, by fb critically adjufting 
its PoHtion to, and its Diftance from 
the Sun, to the (late and temper of 
it, and all things thereon. And al- 
though the reft of the Planet^, en- 
compading the Sun, are (bme of them 
nearer to, fome of them fartheir 
from it, yet there is no great que- 
ftion to be made, but the fame wifc^ 
Contriver hath rriade as good a pro- 
tifion for them as for us, either by 
contempering their Denfity to their 
Diftance from the Sun^ or by fome 

N other 
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other the wifeft and bcft conrfsj as 
we have very juft reafon to fufpe^i, 
from chat grand and folemn appara- 
tus I (peak of, of Secondary Pla- 
nets. Which leads me to conlider 
the Provifions made for the Supply 
of the Sun's abfcnce, and its greater 
diflance. 
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Chap. III. 

The Neceffity of Light, and 
the Provijion for it by th^ 
Atmofphere. 

BEFORE I come to the other 
Planets, it will be codvenieat 
to coD^idef how the Sun's ab(ence is 
fiipplted here upon the Earth, as al* 
(b, probably, how it is fupplied in hei? 
concomitant the Moon. 

And firft as to the Earth. . Of fiich 
abfblttte neceffity is Light (not to 
mention Heat) that our World could 
flot well be in the leaft utterly with- 
out it, becaufe during utter, abfolute 
Darknefs (befides the great inconve- 
niences it might bring to Vegetables, 
Minerals, and every other fuch like 
part of the Creation, belides this I 

N 1 fay) 
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fay) it would certainly put Animals 
under an abfblace incapacity of per- 
forming their moft neceffary Bu(i- 
De(s, and ading in that office which 
the divine Providence hath appoint- 
ed them, although of greatcft ufe to 
thcmfelves, or the reft of the World. 
Men, for inftance, whofe Bufinefs 
and Occafions ofeen times neceilitate 
them to borrow a part of the Night j 
alt other Animals, whofe Safety or 
Temper, or Conftitution of Parts 
(as of their Eye, o^* fome other Parts) 
conHne them to their Dens, and Pla- 
ces of Retirement, and Reft by Day, 
and are therefore in courfe compel- 
led to feek their food, and wander 
about on their moft neceflary occa- 
fions of life by Night, all rhe(e, I 
fay, would at once be cut off from 
one of the grand benefits of life, 
from ading that part they bear in 
the Creation, during fiich time as 
■ tliey (hould be put into abfolute Dark" 

ne^. 
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nefs. But to prevent this, the in- 
finitely wife Contriver of the World 
hath made divers admirable Provid- 
ons, both in oar own, and the o- 
ther Placiets too. One provifioa 
which he hath made in our owa 
Globe, and I may add that of the 
Moon alio, is by encompafling both 
with an Atmofphere (a)^ which, a- 
mong other grand ufes, minifters 
very much to the propagation of 

^ ■ I" ■ ' ■ " w I i« I I I > I i 11 i-i I I I ■ I II. I I ^ 

(a) Mv.Huygens in his Co/mot heor. p. ii^. con- 
cludbs the Moon to have no Air or Atmofphere 
becaufe we fee its Limb fo clearly and accurate* 
ly defined, and becaufe he thought there are 
no Seas or Rivers in the Moon. But he was 
miftaken both m his Conclufion and part of his 
Premiifes. For in the Solar Eclipfe Ati^ i. ijo6^* 
which in Switzerland was Total, they could ma- 
nifeftly perceive the Moon's Atmofphere, as may 
be feen in the Accounts given in Philof. Tranf. 
N°3o(J. And fince that, in the laft Total E- 
clipfe of the Sun, April zi. 171 5. the Mootfs At^ 
mofphere was very difcernible, appearing in the 
Form of a curious Ring of Vapours encompaf- 
Hng the Moon all the time of Total Darknefs. 
of which fee the Accounts, in the Pl»lof, Tranf. 
^v\dMr.fVhiJio9^$. 

N 3 L»gt^ 
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Light, partly by rcfleding the Rays 
pf Light to our Eye, and part- 
ly refr'ading them, (b as to iiiake 
them viHble and qfeful to us, when 
ptherwife they would not appear* 
Hence that yhitene(s and Bright- 
nc(s (i>J qbfervable in the air hf 
day ; and hence the Twy- light, 
when the Sun is hidden under the 
J4orizon. The like to which is ob- 
fervable in the Moon alio, in tha^ 
fecondary, mfty Light which is feen 
in her Eclipfes, and before and after 
her Quarters. 



mmmm^ 



(h) See PhfJUo-tbeel B. |. Ch. i. Note fa. 
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Chap. IV. 

r&^ great ufefulnefs of the 
Moon, and the mutual 
hnejkial Returns which 
the Glohs make to one a- 
nothen 

« 

HA V I N G (hewn the abfolute 
neceflJty of Light, and the 
fupply thereof by the Atmolpheres ; 
let us next fpeak of the principal 
provifion made for that , and for 
fiipplying the Sun's abfence, and that 
is by the Moon and Sfars^ which as'. 
Mofes faith faj mle the Nighty as 
the greater Light, ^ the Sun , doth 
rttle the Day. What influences thefe 
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coeieftial Bodies may have here be- 
low, in the Bodies of Men, and other 
Animals, or among Vegetables, Fof- 
(lis, or in any of the grand works of 
J^ature, is hard to defermine, aU 
though vainly pretended unto by 
the judicial Aftrologers : but yet 
(bme things there are, whofe Peri- 
ods and Crifes fo ftridly obferve the 
Courfes of the Sun, efpeci^lly pf the 
Moon, that, on the other hand, it 
Is hard to deny the inguences of thefe 
podies here below. The Tides par- 
ticularly have all along (b conftantr 
ly obfeyved the Courfes of the Moon, 
that in all ages they have been fuf- 
peded to be caufed and governed 
by that Planet: and if theftories of 
f*lmy (b)) j(^rifiotIe^ and others of 
the Ancients be true, it is by her inr 
flucnce, that the Bodies of Oyftws 
^nd other Shell-fifti are increased 



^l>) Plin. ^at. Hifi. I.2; €.41,98,;?^, 191. . 

and 
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aad diminifhed ; that the Mafs of 
Man's Blood is (b alfb{ that the 
Hamours are reiblved and attradied, 
that the dead Bodies of Beads are 
corrupted, that all Animals expire a;t 
the time of Ebb ; particnlarly man ; 
that the Sea purgeth it (elf of filth 
every Full- moon, which gave occa- 
lion to the Fable of the Sun*s having 
his Stable about MeJJina and Mtlaz- 
zo} and divers other fuch like con- 
ceits, which thofe Authors name, 
too many, and too improbable, to 
defer ve to be reckoned up in this 
place. 

But whatever influences the 
Moon may have upon things here 
below, whatever her Concern may 
be in any tr^nfadion of Nature, or 
any other office of the Creation, it 
is however very certain that her 
Ltghty EcUpfes^ Monthly Revolutions ^ 
:|nd Latitude^ or Vagations towards 
pur Poles, are of great ufc to us. 

By 
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B T her Light ^ to which I may add 
that of the Starsy we and the reft of 
the Creatures are abde to protra^ 
oar day at pleafure, to go hither sod 
thither, as our occafions call, and to 
difpatch many of our afiFairs by 
Night, or to betake our felves to 
Repofe and Reft, to which, accord- 
ing to Pliny (c), the Nfoon doth 
naturally incline us. 

As to the Eclipfesy whether of 
Sun or Moofjy they have their excel* 
lent uies too. The Aftronomer ap^ 
plies them to confiderable fervices 
in his way,- and the Geographer 
makes them no lefs ufeful in his; 
fhe Chronologer is enabled by them 
to amend his accounts of time, evet) 
of the moft ancient days, and fo 



(c) Feruttt Luna ftmiueum ac twBe Sdtu, atqut 
p$Siuruum, folvere humorem, & trahere, n»n aw 
ferre. Id ntanifeftum ejfe qubd — < — Somnofifhis tor- 
for em coutraiium in captt revtxet. Plin. \^ 2. cap. 
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down through all ages; and the 
Mariner too can make them fervice- 
able to his purpofe, to difcover his 
JjLongitude, to corred his Account 
at Sea, and thereby make himfelf 
more fecure and fafe in the uttrod- 
dcn Paths of the Deep. 

S o for the Monthly Revolutions of 
the Moon, befides the ufes they have 
in the daily Variations of the Tides, 
and perhaps caufing feme fuch Re- 
volutions too in the Humours and 
Bodies of Animals, and in the works 
of Nature,^ befides this, I fay, they 
are manifeftly of excellent ufe in the 
Divifions of Time, in meafuring out 
our Months, as the Sun doth our 
Days and Years, according to that 
appointment of the Creator, Gen. 
1 . 14. ^nd God fatdy Let there be 
Lights in the Firmament of the Hea- 
ven, to divide the Day from the 
l^i^ht I and let them be for Signs, 

anff 
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and for SeafonSy and for Days, and 
J ears. 

A N p laftly as to the Lunar La- 
titude ^ or ProgrclTes towards our 
Poles, befides the ufe hereof to the 
preventing the t9o frequent EcHpfes 
of the Sun and Moon, thoie Vaga- 
tions are of great ufe to the Polar 
parts of the World, in affording 
them a longer, as alfo a (Ironger and 
better light, than if the Rays fell 
mpre oblique : which muft needs b? 
a very great comfort, and of won- 
derful fervice to the Inhabitants of 
ihofe forlorn parts, in their long and 
tedious Nights, of |bme Days, yea 
ibme Months length : to metj, tq 
enable them to difpatch fuch of their 
Affairs at are of perpetual and con- 
flanc neceffity j and to other Ani- 
mals of the Air, Land, or Waters, 
to enable them with greater eafe, and 
plcafure, to get their Food, and pa(^ 
where their pleafure leads them. 

Thus 
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Thus the great CREATOR 
hath made the Moon to be of ad- 
mirable life to our Earth. And fo 
wifely hath he contrived his Works, 
that they are mutually ferviceable to 
one another, fb that what good fer- 
vices one doth, the other as readily 
returneth again. Thus as the Moon 
is a Moon to us, fo the Earth is, 
with great reafon concluded by the 
Philofophers, to be a Moon to the 
Moon ,• not indeed a Secondary Pla- 
net moving periodically about her, 
but fuch a Planet, as refieds the 
Light of the Sun to her, and per- 
haps makes fiich like returns of In- 
flux, as I faid the Earth receives from 
her. For it is not to be doubted, 
if the Earth reflects light, and gra- 
vitates to the Moon, as well as the 
Moon to the Earth (which is highly 
probable) but that there is a mutual 
intercourfe, and return of their Influ- 
ences, and good Offices. And this 

IS 
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is ftill more probable from the like- 
neis difcernibie between the Earth 
And the Moon, which is a ftrong 
preftimption that the Moon may 
nave the fame occaHons for the 
Earth, as the Earth for her. For 
that {he is an opake body, and that 
her fiirface is covered in fome mea- 
fure with Hills and Valleys, is ma- 
nifeft beyond all doubt to our Eye (d) 
as I before faid : and that (he hath 
an Atmofphere is what hath been 
not long iince (e) difcovered : and 
that there are large Oceans and 
-Colledions of Water is what I have 
before made probable (f). An<! 
therefore agreeing thus in Conftitu- 
tion and Make, their OccaHons for, 
and InHuences upon each other are 
in all probability mutual, and much 
the fame. 

(d) See Book j. Chap. 2. Note a, 

(e) Set before Chap. 3. Note a. 

(f) £ook ^ Ch. 4. Note a^ as alio the Pre£iusc^ 

And 
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And after this manner, the in- 
finitely wife Contriver of the Uni- 
▼er(e feems to have trania^d 
throughout that immenfe (pace, by 
making all the feveral Globes nfe- 
ful to one another. Thus all the 
Planets of pur Solar Syfteme-are of 
conHderable u(e to us, all of them 
reflect Light unto us, and Ibme of 
them a Light fo bright and ftrong, 
as particularly f^efjus and Jupaety 
that they are a good iiipply of the 
Moon's ablence in the night, as well 
as the Sun's. Nay the very Secon- 
daries (which I (hall (hew are of 
greateft ufe to their Primary Planets) 
have their ufes too amongft us ; not 
only as being evident demonftrations 
of the great Works of God, but al- 
jfo in miniftering to the difcovery of 
the Longitude of the moft diftant 
Places upon the Earth. So for the 
Ftxt Stars, which I have before {hewn 
to be (probably) fo many Suns, mini- 
ftering 
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ftering to as many Syftemes of Pla- 
nets J it is certain they are of great 
ufe to ns in fupplying the abfence of 
the Sun and Moon by Night. And 
there is no great doubt to be made, 
but that the like Returns are made 
to them, and their Syftemes by our 
Sun. So that here ve have an 
admirable Oeconomy obfer»able 
throughout all the vifibl^ Regions 
of the Univerle, in the mutual Af- 
{iftances, and Returns, which one 
Globe affords the other, even at the 
greatefl Diftance. 
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Chap. V» 

Of the Moons, or Secondary 
Planets in general, which 
are olfervea about fome of 
the Primary Planets. 

HA V I N G taken t vjew of %ht 
method* which are ufed fqt 
the accoiximod^ting the Earth with 
Light and Hear, let us caft o«r Eye 
to the r«ft of oar Sohr SyfiemSy aqd 
exaroioe whether any thing of the 
like kind is to be found there. And 
here we ihall find a no lefs admira- 
ble Scene of the great CREATOR'S 
Care and Wifdom, than we dilfo* 
Tcred in the Earth dnd Moon. In 
Mars indeed, we can difcern a gredC 
fimilitude with the Earth, in its Qpa-^ 
city and Spots> bnt we have not yes 

0-*^^^f^%fc. been 
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been able to perceive any attendance 
of Moons, as in the other (uperiour 
Planets; not Co much probably bc- 
caule there are none, but becaafe 
they are fmall, or they reflect a 
weak light, and are at a great di- 
ftance from us. And as for t^ettus 
and Mercury there may be no oc- 
cafion for any Attendants, by rea- 
(bn of their proximity Q) the Sun. 
But in the two higheft^ or more di- 
ftant Planets, Jupiter and Saturn, 
we have a very noble, and entertain- 
ing Scene of the CREATOR'S Glory, 
For whereas thofc two Planets are at 
a much greater diftance than any of 
the other Planets, from their Foun- 
tain of Light and Heat, the Sun ; 
and as confequently their Heat and 
Light are abated in proportion to 
the {quare of their Diftances ; fo to 
make them amends, they are fur- 
rounded with a more grand Retinue 
of Secondary Planets , or Moons j 

Jupiter 
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Jupiter with four, Saturn with five^ 
as 'tis imagined ^ and probably 
more (a). 

And ad adrtiitable remedy thi^ 
is, not oiily for the great diftancC 
of thefe two Planets froni the Sun, 
but alfo for the tardity of their pc* 
riodick motion in their refped^ive 
Orbits. For whereas SaturH revolves 
round the Sun but once in dear thir- 
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(a) iAt.Huygens in his Cofmotheoti p- ppJ 
gives this account of the difcovery of the Satel- 
lites of Jupiter and Saturn, That it is iveB knowk 
the difcovery of the Circumjovials is owiHg to Ga^ 
liteo; that the brighteft, and outermofi Circumfor 
iurnial he happened to fee with a 12 foot Glafs iH 
the year 1^55 j that the reft are owing to Caifin}^ 
viho firft faw them with a Glafs of Gampani'x 
grinding of ^dfeet, and afterwards with one of as 
fHany feet above an hundred. That the Third and 
Ftfth Caffini Jhewed him in KJyi, and afterwards 
dftner. That Caffini acquainted him by Letter af^ 
ierwards with his difcovery of the Firft and Second 
in 1584. That the tvio laft are not eafily difcem'^ 
edj and he cannot fay he ever faw them. Thac 
beftdes thefe Five, he fufp^s there may be One of 
fkore lye concealed. 0£ which fee Chap. 7* fo4^ 
Juwing^ 
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ty years, and Juptter but ooce ia 
near twelve, it comes to pais that 
the places near the two Poles of 
thofe Planets, have a Night of near 
fifteen years in Saturtiy and fix in 
Jup'ttery iuppofing their Axes incli- 
fiea to the Planes of their Orbits^ 
as it is in our own Globe. But (up- 
poHng (as it is imagined) that their 
Axes are not (b much inclined, and 
that their Days and Nights, their 
Winters and Summers are nearly e- 
qual ; in this refpe^ the Cafe would 
be worfe than in the long Nights in 
the other Cafe : but in both Cafes, 
the Polar Parts of both thofe Pla- 
nets would be difmal regions of dark- 
ne^ when fb long detained from 
the kindly vifits of ^he Sun. But an 
admirable remedy is found, and a 
glorious Scene of the great CREA- 
TOR'S Works appears therein, as 
will be manifefl by confidering par- 
ticulars 
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ticuiars in each of thofc two Supc- 
riour Planets. 

Chap. VI. 

Of JupiterV Moons, Days, 

and Seafons. 

« 

TT N fpeaking concerning the Supe- 
I rior Planets in particular, I (hall 
Segin with Jupiter. The Difliance 
of this Planet from the Sun , is 
reckoned to be 343 millions of miles 
farther from the Sun than we are j 
and by that mean's the Sun's Light 
and Heat are 17 times lefs there 
than with us, and its apparent Dia- 
meter, five times lels (h). And con" 

(b) Gregorii Aftnn. L.6. Prop. 5. Mr, Hfty^em 
makes the Light and Heat but 25 times lefs^ and 
the apparent Diameter 5 times* Cofmoth. p. 103. 

O 3 iidering 
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fidering how vaft a Globe Jupiter is, 
having its faperficies loo times, yea 
(according to Mr. Huygem's compu- 
tations] 400 times bigger than th<it 
of the Earth ; in this Cafe, what 
vaft trads of that Globe piuft needs 
lie jn profound dftrkne/s, and defol^- 
tiod, had ho remedy been provided ! 
But there are divers provided. One 
is by the frequent Rotations of Ju" 
piter round his own Axis j which bet- 
ing performed in 1e(s than i o hours, 
it comes to pais, that what '\s want- 
ing in the urength, and degree pf 
Light and Heat, is cpmpenfated by 
^he frequent Returns thereof. 

The other Remedy is by the In* 
creafe of the number of Moom about 
Jufitery who is attended (as I faid) 
with four, as we who are nearer the 
Sun , are with one. Concerning 
which thefe foyr things are ^reiparl^r 
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1. Their Bulk, which in all pro- 
bability, is not in any of them le(s 
than our Earth, as the mod inge- 
nious Mr. Huygem concludes (bjiioia 
their (hade upon Jupiter's diflc. By 
which partly it is that, 

2. They reflect fo ftrong, brilk, 
and vivid a Light, as appears very 
illuftrious, and entertaining, even to 
us at fo great a diftance from it: 
which cannot but be very pleaHng 
and comfortable to that Planet : be- 
(ide^s the no lefs beneficial and friend- 
ly Influences conveyed therewith at 
the fame time. 

3. Their due Piflances from Ju- 
piter ^ and from one another ^ and 
their agreeable periodick Revoluti- 
ons, which I have formerly obfcr- 
ved (d) to be in the moft exaft ma- 
thematical proportions. . By the Erfl 

■ '■ " ■ I ■■ I I , ,.» Ill ■ 

(b) Cofmocheor. p.ioi. 
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of thefe, thbfe Satellites efcape all 
dilagtee^ble Cbbcoiirles, and violent 
Oppofitiotii, iltid, in the itaoil kind- 
ly ittantier, fend theit Influx to the 
Planet thty wait tipoti : add by the 
latter, they are perpetually carrying 
about their Light, and other benefits 
ffom place to place. For by the 
itiotioti of thelnnermoft, routid ooce 
in lefs thafi two days \ of the next 
iti about 3 T days; of the Thifd in 
foftiewhdt above a tt^cek j and of the 

Outer fttoll in neat 17 days : by thele 
itieafts, 1 fay, it happens very fcldom 

that any part of Jupiter is at any 
tiftite Without the prefence and attcn- 
dante of one or ttiore of thofe Sa^- 
tcilite's J but one is tiiiting one part, 

whilft another is attending another, 
and another another part, and Ja- 
f'lUY himfelf making (peedy R.eturns 

and Revolutions all the while. 

4. T H R laft thing remarkable is 
the Latitudes oijuftter^s Moons, or 

their 
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their progreflcs towards his Poles, 
which are ia a due proportion to 
their Diftaaces aad Periods : as I have 
before (hewti, Bo9k 4. G&v 5. 

And as the Latitudes of thefe Sa- 
tellites dififetj according to their Di- 
(lances and Periods ; Co another re- 
markable thing therein, is^ that they 
fhift their Laiitadcs, in iooger or 
fhorter times, according as their La- 
titudes « or Vagations towards the 
Polar Parts of Jupiter , are greater or 
Icfftr. By which means, ibme are 
making their progrcfles towards Ju- 
pher*% Poles one way, whilft fome 
are wandering the other way, and 
fome arc ftaying there a longer time, 
and Ibme a lelTer and leiier time. 
By which cjiadrnpie "Variety of La* 
titudes, and perpetual changes of it, 
it comes to pa&, that thofe large 
tra^s towards the Polar Parts of that 
vaft Planet, have their doe fliare in 
the light, and kindly fervices, of its 

four 
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four Moods, and are feldom or Qe«> 
ver deprived of them. 

Chap. VIL 

Of Saturn s Moons, Ring, 
Day, ^wiSeafons. 

HA V I N G fcen the admirable 
providoD made for the re- 
medy ing^«/>//fr*s great diftance from 
the Sua ; let us, in the laft place take 
a view of Saturn 'y which is above 
too millions of Englfjh miles farther 
from the Sun than Jup'ttery and near 
700 millions of miles farther than is 
our Earth. And here our Glaffes, as 
imperfed as they are, have difcover- 
ed fo furprizing an Apparatus, that 
mud needs ftrike every one that views 
it with wonder and amazement, 

For, 
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For, in the firft place, inftead of 
four Satellites or Moons, as Jupiter 
hath, Saturn hath five, and pro- 
bably more. Three of thefe I my 
lelf have (cen with Mr. Huygem^s 
1 26 foot Gla(s; but for want of a 
Pole of fufficient height to mount 
the Glals high enough, I am not 
fure I have (een any more. And 
befides thofe Five, which others 
have feen, there is great reafbn to 
conclude there is a Sixth lying be> 
tween the two Outermoft, there be- 
ing a larger fpace between them 
than is in proportion to what is 
found amongft the refl;. And it is 
pot improbable but that there are o- 
thers alio lying beyond the Fifth, or 
Outermoft, but become invifible at 
(b great a diftance from us, by means 
of (ome obfcurity, (uch as is obferva- 
ble in the Outermoft it (elf, which 
is peyer to be feen by us, but in the 

weftern 
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wcftcrn part of its Orbit^ as Mn Huy 
gem well obfcrvcs (a). 

These Satellites we may realb^ 
nably coDcIude to be of a prodigious 
balk, for the refleiSting of Light, 
and for their other miniftratioDs to 
Saturn^ becaufe otherwi/e they could 
not be (een at (b great a diftante as 
the Earth ; and particularly one of 
them (b) is of that ihagoitude, and 



(it) The rcafon why Saturn^s fifth Satellite ap- 
pears not on the Eaftem, but Weftem part of 
its Orbit, Mr. Hu^gens very fagacioiifljr. (tike 
bimfelf ) conje&iires to be, becaute this SateSiti^ 
ks the Moon doth to the Earth, always turns one 
and the faaie Side to Saium, and becaufc this Sa^ 
teUite hath, he imagines, only one part of ks fur- 
face clear, and the greateft part obfcure, and 
not able to rcflca fuffident Light to us, there-* 
jfore all %\kt time chat ob&ure part is turned to^ 
wards us (which is whilft the Satellite is in the 
Eaftern parts of it's Orbit) it difappears; bat in 
the Wcftetti part ic appears, becaufe the kright 
Side lies towards us. Cofmotbeon p, 1 18» 

(h)lt h the fourth Satellite^ or Outermoft 
but one (cklkd from its firft Dtfcovcrer, the Hh^ 
gentaii Sattllite) that is fo vidbk, 

its 
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its Light (o briik and vivid, that it 
appears very illuftrious through our 
longer GlaiTes, and may be difcerned 
vith our (horter. 

A s to the D'tftancesy the Periods^ 
and Latitudes of thofe Satel,lites, 
they being con(entaneou$ to what I 
have already taken notice of in Jii" 
piter, I {hall not infill upon them, 
but pals to another proviHon made 
for the great dillance of that Planet; 
which is a thing fb Angular to Sa- 
turn, Co unuliial in all the reft of the 
Creation, and fb amazing, that it 
is an evident and noble demon flra- 
tion of the great CREATOR'S Jrt 
and Care} and that is Saturn's Ring. 
Concerning which thefe things are 
obfervable. 

I. The prodigious y&f of it, its 
great breadth and vaft compais. This 
we may make a judgment of, by 
comparing it with Saturn himfeljf. 
And fuppofing the Diameter of Sa- 

^ turn 
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iurn to be as is before determified^ 
5^34^1 £agli(h miles, the Diaitieter 
of his Ring will be iioidj (iich 
iniles,and its breadth about 29 100(c) i 
an amazing Arch to an Eye placed 
in that Planet. 

1. The due and convenietlt Dl' 
dance of it from Saturn it felf ; not 
clo(ely adhering to it, becaufe that 
would annoy a large portion of Sa" 
turn's Globe, by depriving it of the 
Sun's Rays, but environing it abotit 
the diftance of its breadth ; by which 
means the Sun's Light and Heat are 
permitted to enter between the Pla* 
net and its Ring, whilft other Rays 
are at the (ame time refle^ed tipon 
the planet by the Ring. 
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(c) Mr. Hujgens in his Sjftttm^ Saturn. p«47. 
and Cofmotheor. p.iop. determines the Diamctct' 
of Saturn's Ring to the Diameter of Saturn, td 
be as 9 CO 4 ; and the Breadth of the Ring, and 
Diftance of the Ring from Saturn's body, to be 
nearly equal, and accordingly thefe numbers ^ 
defined here, 

3^ The 
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3. The thicknefs of the Ring, 
which is hardly, if at all perceivable 
by US; which is as great a benefit, as 
its edgling fhade woald be an annoy- 
ance, was the Ring thick. 

4. Its (moothnefs and aptitude to 
refled Light and Heat (d) is a won- 
derful convenience in it. Was it full 
of Mountains and Valleys, and I 
may add Waters too, as in our earth, 
and probably the Moon likewife, the 
Reflexions would be too weak to 
render the Ring vifible unto us, at 
fb great a diftance as we are; but 
perceiving its Light to be fo lively 
and ftrong, as to render both it felf, 
and Saturn very illuftrious, it is a de- 
monftration of the aptitude of its 
flrudure, and fmoothnefs for the 
reflexion of Light and Heat to the 
Planet it (erves. 
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5. As the Periodical Revolutions 
of the Earth, are ao excellent and pro- 
vidential contrivance, for thole u(e- 
fttl and oecefTary mutations ve have 
of the Seafbns of the year, fb no 
doubt but the fame benefits accrue 
to thofc Revolutions, which Saturn 
hath about the Sun. It is vifible^ 
that as Saturn changes its place in its 
Orbit, fo its Ktwg receives a variety 
of Afpeds (() not only with refpe^ 
to us, but to the Sun. Thus in one 
part of the Orbit it appears with a 
(f) lai'ger Ellipfis, {o as to exhibit 
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(e) Every 14 or 1$ years Smurn*$ Rmg hwh 
the fame Face; appearing at one time with 
large open Anfa^ at another time with no Ring 
gt all. Which Appearances it obtaioeth by gen** 
tie progrefles from the one to the other Face- 
As, if the Af^a are at the largeft, they gradual- 
ly diminifh, until no Anfa or Afertures are to be 
feen in the Ringy and at laft no Ring at all alfo« 
See Fi^g. g. 

(f) This Mr. Huygens fliews is when Saturn is 
20 ~ degrees in Gemini and Saginaryi This was 

a large 
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a large fpace between it and Saturn : 
in another Part, with a lefTcr, and 
fb with a lefler Ellipfis, and (bme- 
times as only a (lender ftrait line, and 
fometimes it is not vifible at all (g) : 
alio fometimes one fide of the Ring is 

- ■ 

the Appearance ic had in Afril 1708^ and which 
it will again receive at the end of 1722; only 
with this difference, that whereas the Ring tra- 
verfed the Upper or Northerly part of Saturn*s 
Disk in 1708^ it doth now, and will for fome 
years to come traverfe the Lower, or Southerly 
Part thereof; as is reprefcnted in Fig.j. 

(g) Mr. Huygens fhews that for about fix 
months before and after Saturf/s being in 20 4. 
degrees of Virgo and Pifcesy the Ring is not vi- 
fible, but Saturn appears round. Syfl. Saturn. 
p. 59, 74, &c. And accordingly at this very time 
there is no appearance of the Ring, only a 
fmall narrow Lift or Belt crolfeth the middle of 
Saturn's Disk, of a colour fomewhat different 
from the reft of Saturn's Face, and in the place 
where the Ring ihould be. This appearance of 
Saturn is reprefented in Fig. 8. which is the ap* 
pearance he had through a very good 34 foot 
Glafs, at the latter end of OBob. and beginning 
of Nov. this prefent year 1714. But a little be- 
fore this, viz,, on Sept, 26. I could through an 
126 Glafs difcem the narrow Ends of the Ring 
Dn each fide Saturn. A Reprefencation of which 
I have given in Fig. 9. 

P enlightned 
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enlighceaed, and rcHeds light to- 
wards one Part of i^/arw, Ibmetimes 
the other enlightens another Part; 
and there is no doubt, bat that as 
our Earth has its Seafons, according 
to its pofition to the Sun, in its peri- 
odical motion in its Orbit j fb Sa" 
turn throughout his Period, hath 
his Seafons, according unto his po- 
rtion to the Sun, and the various 
Reflexions of the Ring upon the fe- 
ver il parts of his Globe (hj. 

These five things obfervable in 
Saturtfs Ringt we have pretty good 
aifurance of, from our Views through 
good Glaflfcs. But there is a 



(h) There is very greiit tezCoa to imagine this 
doth certainly happen in Saturn y becaufe as 
Mr. Huygens obferves, Satum appears fometimes 
more fplendid than at other times. Ita femfet 
(faith he) quh profius verfus Cancri & Capricorm 
figna accefferity eb majorem, out certi fpendidiorem, 
etiam aifque Telefcopio appariturum, auippe AumJi 
Eitpfi Jemper fe latih pandente. Huygen. Syft. 
Saturn, p. ;^. 

6. Thing 



Chap. 7. Saturn^ % Axts. 1 1 1 

6. Thing I {hall add as only 
conjedural, and that is, A fijppofi- 
rion that the Axis oi Saturn (^/disin- 
clined (and that pretty much alfo) 
to the Plane of its Ring, or the Plane 
of its Orbit at leaft j and that he 
hath a Diurnal Rotation in jfbme 
certain fhort (pace of time. For 
without thefc two conveniences, very 
large trads of Saturn would fofFer ex- 
tremely for want of the Sun. For 
if Saturn hath no other motion, but 
that round the Sun in its Orb, one 
part muft be excluded from the Sun*s 
Vifits for I y years, whilft the other 
partakes all the while of them ; and 
one Hemifphere will enjoy the bene- 
fit of the Ring, whilft the other is 
eclipfed by it : and in this cafe the 

(i) Mr. Hujgens determines the Inclination of 
Saturn's Axis to the Plane of his Orbit to be 
iigr. as that of the Eanh is 23 degrea. Co/mo ' 
theor. p. 108. 

P 1 Ring 
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Ring would be nearly as prejudicial 
to the cclipfed part, as it is ufeful to 
the enlightened. But fuppoHng Sa- 
turn to move round in the fame^ or 
a Aiorter time than Jupltery and in 
a Path pretty much inclined to the 
Ring, all Parts then of that vaft Pla- 
cet 'will have their frequent returns 
of Day and Night, of Heat and 
Cold> And fince this is what is dis- 
cernible in the other Planets, and is 
CO lefs necelTary for the benefit and 
comfort of this, we may reafonably 
conclude the thing to be probable, 
although not difcernible at Saturr^% 
great diftance from us. 



Chap. 
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Chap. VIII. 

The Conclufion. 

THUS I have taken a View 
of the provifion made for 
thofe two grand, and univcrfal Ne- 
cefTaries, Light and Heat j things, in 
a41 probability, no lefs neceiTary for 
the other Globes, than for our own j 
and things which not only Animals 
cannot fnbfift without, but what all 
things here below, ftand in need o^ 
as well as they. When therefore 
we actually fee, and feel thofe in- 
dulgent provifions, thofe amazing 
ads of the great CREATOR ,• when 
we have views of their extent into 
Myriads of other the moft diftant 
Globes J when (to go no farther we) 
fee in our own Syfteme of the Sun, 

P 3 fuclj 
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fiich a prodigious Mafs of Fire as the 
SuQ iSy placed in the Center, tofcatter 
away the Darknefs, and to warm and 
cheriHi us by Day, and (uch a noble 
Retinue of Moons and Stars attending 
and aflifting us by Night j when we 
fee this indulgence^ this care of the 
CRE ATOR,extendcd to all the other 
Planets, and that, according to their 
feveral diftances, they have a pro- 
portionate provifion of the greater 
number of Moons, and Saturn a 
flupendious Ktng befides, to (upply 
the decreafe of l-ight and Heat^ who 
can be otherwile than amazed at /iich 
Providential, fiich Ufeful, fiich well 
Contrived, fuch ftately Works of 
GOD! Who can view their Glories, 
and partake of their beneficial Influ- 
ences, and at the fame time not a- 
dorc the Wtfdom^ and praife the 
^iW«cA of their CONTRIVER and 
MAKER! But above all, fhould there 
be any found, among Rational 3e|ngs, 
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(b ftupid, fb vile, fb infatuated with 
their Vices, as to deny thefe Works 
to GOD, and afcribe thenn to a iV^-- 
cejpty of Nature y or indeed a ttiere 
Nothings namely Chance I But fuch 
there are to be met unth among our 
felves, and (bme fuch the Prophet 
tells us of, Ifau j. ii, \%. Men that 
had fo debauched themfelves with 
drink, and enervated their minds by 
pleafiires, that thef^ regarded not the 
work of the Lord^ neither conjidered 
the operation of bis hands. Such per- 
Tons having led their lives in fuch a 
manner, as to wifh there was no 
GOD, to call them to account, would 
then perfuade themfelves there is 
none; and therefore (lupidly afcribe 
thofe manifeft demonftrations of the 
infinite Power and Wifdom of GOD, 
to a mere Nothing, rather than to 
their great Author. But may we 
not with as good reafon, imagine a 
lighted Candle, a well made Cdi- 

P 4 nary 
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nary Fire, a flamiog Beacon , or 
Light-houfe, to be the work of 
Chance, and not of Mafty as thofe 
Glories of the Heavens not to be the 
fVorks of GOD 7 For i^ is very cer- 
tain that as much Wifdom, Art, 
and Power, worthy of God, is (hewn 
in the Lights of the Heavens; as 
there is in thofe upon Earth, worthy 
of Man, which none can doubt were 
contrived and made by Man. And 
if from thejfe mean Contrivances and 
Works of Man, we conclude them to 
be the Works of Man ; why not the 
grand, the amazing Works of the 
Heavens, fiirpafling all the Wit and 
Power of Man, why not thefe I fay, 
the Works of fbme Being as much 
(uperior to Man ? According to the 
Argument of Chryfippus which (hall 
conclude this Book. If there be a- 
»y Be'mg that can effeB thofe things^ 
which Many although endowed with 
Reafon, is not able to effeB ; that Be- 

ing 
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ifjg is certainly gr eater y and jironger^ 
and wifer than Man. But Man is 
not able to make the Heavens ; there- 
fore the Being that did make them, 
excels Man in Art, Counfel, Prudence, 
and Power. 
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BOOK VIII. 

Pr apical Inferences 

From the forgoing 

SURVEY. 

In the foregoing feven 
I Books having taken a 
I View of what prefents it 
g felf to ns in the Heavens, 

a Scene of the greateft 

grandeur, a Work well contrived, 
admirably adapted, and every way 
full of Magnificence J all that now 
remains is, to endeavour to make 
thefe 
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thefe Views and Confiderations a(e- 
ful to our felves. Which I fhall do 
in the following Chapters. 

C H A P. I. 

The Exiftence of GOD col- 
JeSed hy the Heathens 
from the Works of the 
Heavens. 

THE firft and mod ready and 
natural Deduction we can 
make, from flich a glorious Scene of 
Workmanfhip, as is before repreient- 
ed, is to confider, fVho the Great 
Workman was) 

T H AT the Author of all this glo- 
rious Scene of things was GOD, is 
Aich a CoQcliinon, that even the mod: 
ignorant, and barbarous part of man- 
)(ind have been able to make from 

the 
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the maDifeft flgnals vifible therein; 
Signals (b plain and conclufive, that 
Tally's Sto'tck (a) cites it as Ar'tflotle^% 
opinion, That if there were fucb a 
fort of people y that had always lived 
under the Earthy in good andfplendid 
Habitations^ adorned with Imagery 
and PiBureSf and furnijhed with all 
things that thofe accounted happy a- 
hound with : and fuppojing that thefe 
People had never at any time gone 
out upon the earthy hut only by report 
had heard there was fuch a thing as 
a Deity ^ and a Power of the Gods j 
and that at a certain time afterwards^ 
the Earth fhould open^ and this Peo" 
pie get out of their hidden man/ions 
into the places we inhabit: when on 
the fudden they fhould fee the Earthy 
the Seas J and the Heavens j perceive 
the magnitude of the Clouds ^ and the 
force- of the fVmds j behold the Sun^ 



n' 



(a) De I^at. Deor. L. ?. C37, 

» 

and 
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and its Grandeur and Beauty -, and 
know its power in making the Day, 
by dtffufmg his Light throughout the 
whole Heavens j and when the Night 
had overfpread the earth with dark- 
ftefsy they Jhould difcern the whole 
Heavens befpread and adorned with 
Stars y and fee the variety of the 
. Moon*s Phafes in her Increafe, and 
Decreafe^ together with the Rifings 
and Settings y and the flated and im- 
mutable Courfes of all ihefe through- 
out all eternity I this People, when 
they fhould fee all thefe things y would 
infallibly imagine that there are Gods, 
and that thofe grand Works were the 
Works of the Gods. Thus have we 
the opinion and concluHoQ of two 
eminent Heathens together, Ariftotk 
and Tully'i Stoick. 

A N D if the Heavens Co plain- 
ly declare the Glory of God, and 
the Firmament fhewetb his handy 

zvork 
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tpof ^ f^y J if thofc Charaders, thofe 
Imprefles of the Divine Hand, are lb 
legible, that their line is gone out 
through all the earth j and their 
words to the end of the Worlds fo that 
therp is no Language^ Tongue^ or 
Speech where their voice is not heard ^ 
nay if thefe things are fiich, that even 
a lubterraneous People would, at firft 
fight, conclude them to be G O D's 
tVork'y how daring and impudent, 
how unworthy of a rational Being is 
it, to deny thefe Works to GOD, 
and afcribe them to any thing, yea 
a mere Nothing, as Chance is, rather 
^han GOD ? Tully'% Stoick laft men- 
tioned denieth him to be a Man who 
fhould do this. His words (c) are. 
Who would /ay he is a man , who 
when he Jhould behold the Motion's of 
the Heavens to be fo certain, and the 
Orders of the Stars fo ejiablifhed, and 

(b) Pfal. ip. ly&c. 

(c) Cicero ibid. cap. 38. 

all 
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things fo well conneBed and adapted 
together y and deny that Reafon was 
herey and fay thefe things were made 
by Chance y which are managed with 
Juch profound counfel^ that with all 
our wit we are not able to fathom 
them ? What / faith he, when we 
fee U thing moved by fome certain 
device^ as a Sphere ^ the Hours^ and 
many things beftdes ; we make no 
doubt but that thefe are the works of 
Reafon. And fo when we fee the 
noble train of the Heavens ^ moved ^ 
and wheeled about ^ with an admirable 
pacey and in the mofi conflant man^ 
nery making thofe anniverfary changes ^ 
fo necejfary to the good and preferva-^ 
tion of all things ; do tve doubt whe^ 
ther thefe thmgs are done by Reafon^ 
yeay by fome more excellent and di^ 
vine Reafon? Fory faith he, fetting 
aftde the fubtilties of Difputationy we 
may aBually behold with our eyes m 
fome meafure y the beauty of thofe 

things 
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things which we affert are ordered b^ 
the Divine Providence. And then 
he enters into a loog detail of Par> 
ticulars of this kind, too many to be 
named here. 

Thus Cicero ^ throughout whole 
Works fo many palTi^ges of this na- 
ture occur, that it would be endlefs 
to cite them : and therefore one ob- 
fervation that (hews what his opini- 
on was of the Senfe of Mankind in 
the matter, (hall clofe what he faith, 
and that is in his Book de Legtbm (dj, 
where he faith, Among all the tribes 
of AnimalSy none but Man hath any 
fenfe of a God\ and among mankind 
there is no Nation fo favage and bar- 
barous ^ which although ignorant of 
what God it ought to havCy yet well 
knows it ought to have one. 

And after the fame manner Se- 
neca fejy who inftanceth in two things 
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(d) L.I. C.8. 

(e) Epift. 117. 

to 
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to flhew the deference we are apt to 
give to the general pre/umption and 
confent of mankind. One is in the 
Immortality of the Soul: the other is 
in the Exifience of a Deity ^ which , 
faith he, among other Arguments we 
colleH from the innate opinion which 
all men have of the Gods : for there 
is no Nation in the World fo void of 
Law and Morality^ as not to believe 
but there are fame Gods. Nay (b po- 
iitive he is in this matter, that in a- 
nother place he expreflly faith. They 
lye that fay, they believe there is no 
God. For although by Day they may 
affirm fo to thee, yet by Night they 
are to themfelves confcious of the coft- 
trary. Much more could I cite out 
of this famous Heathen^ but one pajP 
fage relating to the Heavens fhall fiif^ 
fice , and that is in his Difcourfe 
fhewing fP'hy Evils befal good Men^ 
feeingthere is a Divine Providence (e). 

(e) Quare bonis virU^ &c. c i. 

Q. He 
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He cakes ic for granted ia this Dif* 
courfe, chat there is fach a thing as 
a DIVINE POWER and PROVI- 
DENCE governing the fVorldi and 
he (aith, it was nee die f% for htm tojhexv 
that fo great a Work [as the World} 
could not Jland without fome Ruler j 
that fo regular Motions of the Stars 
could not be the effeBs of a fortuitous 
Force y and that the impulfes of Chance 
muft be oftentimes difiurbed and jufile : 
that this undifturbed Velocity which 
hears the weight of fo many things in 
the Earth and SeaSf fo great a num- 
ber of heavenly Lights^ both very it- 
lufiriousy and alfo fhining by a ma- 
nifeji difpofaly muji needs proceed by 
the dtreBion of fome eternal Law: 
ihat this can never be the order of 
firaggltng Matter j neither is itpoffihle 
for things forttiitoufly and rajmy com- 
binedy to depend upon, and manifefi 
fo much Art. Divers of which mat- 
ters he proceeds to inflance Id. 

Thus 
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Thus Ctcero and Seneca: to whole 
evidences I might have added many 
bthers, particularly a great deal out 
bi Plato (the drvtne Plato^ the Ho' 
fhef of Phtlof'ipherSf as he is called 
4)y the Ancients :) But it woutld be 
deedlefs as well as tedious, finCe thefcf 
two former have given us the fenfd 
of Mankind, as well as their own 
Opinion in the matter^ 

^Sa aSa *MA «■▲ AK& .aXA ABA aJIA aMM' aJIA .aJKA AKk .aXa .tfiA aXA .AJUA ABA AS^ 

WS9 ^Ww WgW WM9 WK9 VVV VBV VSV ^BF *■▼ ^W9 WSF •■• ^BF WJiF WWT WMF VSV 

Chap. IL 

GOD's PerfeBions demm- 
ftrated ly his Works. 

^ S G O D's fforks liave beeil 
/j^ fliewn to be itianifeft Demon-* 
^rations of his Ex'tfieme j fo they 
are no lefs of his PerfeSisons^ parti- 
cularly of his infinite Power ^ fVi/^ 
dom and Goodmfs 5 inafn^uch ai eve'* 
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ry Workman is known by his Work. 
A Palace that fhould have nothing 
defedire in SitoatioOj Beamy, or 
Convenience would argue the Archi- 
f e6t to have been a Man of Sagacity, 
and ikilful in Geometry, Arithme- 
tick, Opticks, and all other Matbe* 
xnatical Sciences, (erving to make a 
Man a complete Architect j yea to 
have ibme Judgment in Phyiick, 
and Natural Phiiofophy too. And 
fb this glorious Scene of GOD's 
Works, the Heavens^ plainly demon- 
ftrate the Workman's infinite Wtf- 
dom to contrive^ bis Omnipotence to 
inake, and his infinite Goodnefsy in 
being (b indulgent to all the Crea- 
tures, as to contrive and order all 
bis Works for their good. For 
what le(s than Infinite y could effe^ 
all thofe grand things, which I have 
in this Difcourfe ibewn to be mani" 
feft in the Heavens ? What Arcbiteft 
cenld build iuch vaft MaiTes^ land 

iocb 
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(iich an innumerable company of 
them too, as I have {hewn the Hea- 
vens do contain ? What Mathemati- 
cian could fo exadtly adjuH; their 
Diftances ? What Mechatvck fo nice* 
ly adapt their Motions, fo well con- 
trive their Figures, as in the very 
bed manner may (erve to tdeir owa 
coniervation and benefit, and the 
convenience of the other Globes al- 
fo? What Naturalift, What Philfh- 
fofher could impregnate every Globe, 
with a thing of that abfolute ne^ 
ceiHty to its con^rvation, as that of 
Gravity is? What Optk'tan^ what 
Cbymiji could ever have hit upon 
(uch a poble Apparatus for Light 
and Heat, as the Sun, the Moon, 
and the Stars are? could ama(s to- 
gether ^ch a Pile of Fire as the Sun 
is ? could appoint (ach lights as the 
Moon and oth«r Secondaries arei 
None certain^ly could do thele things 

tint Q op. 

Ct3 Chap, 
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Of GOPs Relation to us, 
and the Duties re/ultln^ 
frot^ thence. 

IT appearing from the laft Chap- 
ter how great a Bewg the CRE- 
^TOR is, it i^ time to coniideir 
what Relation he ilands in to us, and 
lirhat is dqe from us to him. Hi{f 
Helatiqo to us is that of CREATOR |, 
pd^ as (pch, of Cmfsrvntor^ Siwe^ 

retgn JLQRD. and Ruler, pnc that 
(lath an abfolute po^yer oyer us, and 
fll things belonging to us, that cm 
f^hje^ US to what La\)rs he fee$ fit, 
fj(i^ that c^o reward or punifh us ael 
ve deferye. And in this cafe, thi 
lea(t yjfp ^ai^ do, i^ tip revere and 
iff ^r {lim 9(; all times, to wofjhtp an4 
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ferve him with all our power, to 
comphj with bis holy Will (iocerely 
and heartily, and to obey him in all 
things he hath either forbidden, or 
enjoined. And conHdering alfb how 
great Indulgence and Love the CREM- 
ATOR hath (hewed in his Works 
throughout the Univer(e, it natu- 
rally follows that we ought to be 
truly Thankful to him for his Mercy 
and Kindnefs, and to love him for 
his Love and Goodnels. 

These kind of Concludons are 
(b natural, that the very Heathens 
have in fbme mealiire made them. 
Thus Cfcero^s Stoick before cited, (a) 
^id verh ? hom'tnum Rath non^ &e. 
What ? doth not Marfs Reafon pene- 
trate as far as even the very Heon 
njens? For we alone of all Animals 
have known the RiJingSy Settings and 
Courfes of the Sws ! by mankind it is 
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that the Day^ the Moftth, a»d Tear, 
is dfternnned^ that the Eclif/es of 
the SuHf and Moon are known, and 
foretold to all futiirUy, of which Ltt" 
minary they are, how great they will 
be, and wheti th^ are td happen. 
Which thing the mind contemplating^ 
H receives from henfe (b) the know- 
ledge of the Gods: from whence arir 
fes Piety j to which is joined Ji^ice^ 
and the ether f^trtues , from which 
fprings that bleJfedlAfe phich is eqttal 
unto, and like that of the Gods them" 
jfelves, and in no refpeB yielding to 
thofe cceleflials, except in immortality, 
phtch i^ not neceffdry to happy Ifu't^, 
And in his Book de Legtbus (c) Cice-' 
ro brings in his Collocntor faying, 
Sit igftur hoc ^ principio perftta- 
Jitm, &c. i. e. Let this be what every 
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member of the Commonwealth is fuU 
ly convinced of from the beginnings 
That the Gods are Lords and Gover^ 
nours of all things i that whatfoever 
things are done, they are managed hy 
fheir influence , rule and divinity ; tifot 
they merit a great deal of mankind i 
fmd obferve what every one «, what 
he dothy ivhat he admits hao ifis mind^ 
with what mind, what Piety he cul- 
itvates Religion ,• and that they take 
^ account both of the Righteous and 
Wicked. For, faith he, Mitrds that 
(ire indued with thefe Principhs, wUl 
fcarce ever depart from that opinion 
that is ufeful and true. And a little 
after (d) ooe of the Laws arriio^ 
from hence lie faith is, Let Men ap" 
proach the God^ with purity , let them 
praBife Piety : for he thatJoth other" 
wife J God himfelf will be the avenger 
ff 'Jh\s purity and (incerity is ib 
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necelfary a coQComitaot of Religion, 
and divine Wprfhip, according to Q- 
ferQ, ^hat he makes it, in another 
place to be that which diftinguiihes 
Religio|i from Snperftition (e) Cuhus 
autetn Deorttrn efi optimus, &c. But 
that religion y that worjhip of the Gods 
fs the befiy the pure ft y the holiefiy and 
fulleft of Piety y that we always re- 
vere and worjhip them with a pure, 
upright y and mdefikd mind and 
voice, Fory Aiith he, tfot only the 
PhibfopherSy but our Forefathers have 
diflinguijhed Superflition from Reli- 
gion ; which he af&gns the difference 
of^ and then tells ns. That the one 
bath the name of a VicCy the other of 
Praifi, 

Thus as the Heathens, have by 
the Light of Nature, deduced the 
Exiftence and Attributes of God from 
his Works, and particularly thofe of 

■ I fc ■ MIJ. I — P— llf J * 
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the Heavens ; (b have they, at the 
(ame time, coUeded what the princi? 
pal Daties are which Men owe to 
God; (b reasonable, Co natural, fb 
^anifeft they are to all Mankind. 



Chap. IV. 

JL^ftantius his Argument a- 
gainft the Heathen Qods. 

THE nest Inference (haU be 
one made by the elo^qent 
IjaBanttus (a), Argumentum i/Iuaqutf 
coUigunt un'fverfa Cceleftia I)eos ef- 
fey &c. i, e. TTsat ^gument where^ 
ky they conclude the Heavenly bodies 
to be Godsy proveth the contrary : For 
if therefore they think them to be Gods, 
becaufe th^y have fuch certain and 
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well contrived rational Courfes, . they 
err. For from hence it appears thai 
they are not Goals, becaufe they are 
not able to wander out of tho/e Patht 
that are pre fcribed them : whereas if 
they were Qods, they would go here, 
and there y tmd every where wkhota 
any compulfiony like as Animals up" 
on the Earth do, whofe wills being 
free, they wander hither and thither 
as they li^, and go whstherfoever their 
mtnds canty them. 

Thus Laclantius with great rea<- 
fan Teftites the Divinity of the 'Hea" 
ven(y Bodies; which on the contra-^ 
ry are jb far from bemg Gods, add 
Objeds of divine honour and wor- 
{hip, that fbme of them hav^ been 
taken to be places of Torment. Thus 
Comets particularly, which muft needs 
have a very unequal and uncomfor- 
table temper of Heat and Cold, by 
reafon of their prodigioufly near 
Approaches to the Sun^ and as great 

JVcccifc* 
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RecefTes from it. Thus according 
to the before commended S\t Ifaac 
Newton's (h) computation, the Co- 
met in 1680, in its Perihelion, was 
above i6($ times nearer the Sun than 
the Earth is^^j and confeqiientty its 
Heat was then iSoco tim^ greater 
than that of Summer: So' that a 
Ball of Iron as big as the Earth, 
heated by it, would hardly become 
cool in 50000 years. Such a place 
therefore, if dedgned for Habitation, 
may be imagined to be defined ra- 
ther for a place of Torment, than 
any other fort of living. 

But above all, the Sun it felf^ 
the great Objed of Heathen Wor- 
fliip, is by fbme of our own learned 
Countrymen fiippofed to be proba- 
bly the place of HelL Of which 
Mr. Swtnden hath written a Treatife 
called, An Enquiry into the Nature 
and Place of Hell. 

(h) Frincipis, f. ^66. 

Chap, 
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Chap. V* 

This Survey of the Heavmi 
teaches us not to ffoervd- 
lue the World, with Rd^ 
flexions of the Heathen 
Writers thereupon. 

FRO M the conlideratidn bf thfif 
prodigious Magnitude and Mul- 
titude of the Heavenly Bodies, and 
the fai' more noble Furniture and 
Retinue which fbme of them have' 
more than we, we may iearn not ta 
overvalue this World, nor to (et our 
Hearts too much upon it, or upoa 
any of its Riches, Honours, or Plea- 
fures. For what is all our Globe but 
a Point, a Trifle to the Univerfe! 
a Ball not fb much as vifible among 
the greateft part of the Heavens^ 

namely 
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oamely the Fixt Stars. And if Mag- 
nitude, or Retinue may dignify a Pla- 
tiet, Saturn and Jupiter may claim 
the preference: or if Proximity to 
the moil magnificent Globe of all 
the Syfteme, to the Fountain of 
Light and Heat, to the Center, can 
honour and aggrandize a Planet ^ 
then Mercury and' f^enus can claim 
that dignity. If therefore our World 
be one of the inferiour parts of our 
Syfteme, why fhould we inordinate- 
ly (eek and defire it ? But above all^ 
why {hould we unjuftly grafp at it, 
and be guilty of Theft or Rapine, 
Lying or Cheating, or any Injuftice, 
or Sin for it ? why fhould we facri- 
fice our Innocence for it, or part e- 
ven only with a Good Name for it, 
which Solomon faith (a) is rather to 
be chofen than great Riches 7 Why 
(hould we do this, if we were fiire of 
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gaining 
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gaining the whole terraqueous Globe, 
much lefs do it for a fmall pittance 
of it, as the beft Empire in the 
world is ? For as our bleifed Saviour 
argues, Matt. x6. 16. What is a man 
profited, if he Jhould gain the whole 
World i and lofi his own Soul? or 
ivhat Jhall a man gwe in exchange 
for his Soul? 

But pading over the arguments 
which Chriftianity fuggefts, let us 
fee how fbme of the Heathen Wri- 
ters defcant upon this Subjed:. Pli-" 
tiy (b) is very pathetical in his Re- 
flexions, when he had fhewn what 
little portions of the earth were left 
for us, and what large trads were 
rendered (as he thought) ufeleis, the 
frigid Zones being frozen up with 
cxccflive Cold, the torrid Zone be- 
ing burnt up (as the opinion then 
was) with as exceHive Heat, and o- 
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ther parts drowned by the Sea, Lakes 
and Rivers, and others covered with 
large Woods, De(arts, or barreti 
Mountains : he theti exclaims thus^ 
HiS tot poritonei terra y Sec. i. e. The/k 
little parcels of Lartdy which arc left 
for our Habitation, yea^ as many hav0 
taught y this Point of the World (for 
no other is the Earth in refpeB ofthi 
Unrverfe) this is the Matter ^ this the 
Seat of our Glory: here it isxve hear 
our Honours^ here we exercife our 
Authority ,• here we covet Riches j her^ 
Mankind makes a Bufile j here we be^ 
gm our civil fVarsy and f often the Earth 
with mutual Slaughters. And then 
having (hewn how by Fraud and Vio- 
lence Men ftrive to enlarge their E- 
ftates, faith he, What a little part 
6f thofe Lands doth he enjoy 7 and 
when he hath augmented them, even 
to the meafure of his Avarice, what 
a poor pittance is it that his dead body 
at laftpojfeffeth? Thus Pliny, And 

K after 
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after the fame meaner Seneca reflects 
upon the matter (c)y when he (hews 
how Virtue tends to make a man 
completely happy ; among other 
things, by preparing him for the 
Society of God, by enabling the Mind 
to fbar above the things here below, 
and to make him laugh at the coftly 
Pavements of the Rich, yea the whole 
Earth with all its Wealth. Nee enm 
potefty (aith he, ante contemner e por^ 
ticus, &c. i. e. /4 Man can never be 
able to flight the ftately Piazzas, the 
noble Roofs floining with Ivory, the 
curioufly clipped fVoodsy and the pie a- 
fant Rivulets conveyed to the Houfes, 
until he hath furveyed the whole World, 
andfpying from above our little Globe 
of Earth, covered in a great meafure 
by the Sea, and where it is not, is flat 
and near fqualid, and either parch' 
ed with Heat or frozen with Cold, he 
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faith to himfelf y Is this that Point 
which by Ftre and Sword is divided d^ 
mong fo many Nations 7 hotv ridicu^ 
lous are the Bounds of Mortals / ThU 
Ifter bounds the Dacians, the Strytnon 
the Thracians, Euphrates ^;&^ Parthi- 
ans, the Danube parteth the Satrtia- 
tians and Romans, the Rhine ^it;^^ 
bounds to Germany, the Pyrenees t9 
France and Spain, and between yE- 
gypt ^»^/ i£thiopia lie the vaft uncul<^ 
tivated fandy De farts. If any could 
give hurnan Under fianding to Ants^ 
would not they too divide their Mole-^ 
hill into divers Provinces 7 And when 
thou lifteft up thy felf in thy truly 
great Province y andfhaltfee the arm-* 
ed hofts pafling here, and lying there^ 
as if forae great matter was to be 
adbed^ confider that this is no more! 
than the running ofAnts in aMolehilL 
For what difference between them and 
uSy hut only the medfureofaltttle Body7 
That is but a Point in which thou fail-* 

R i eft, 
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eft, in which thou wage ft War, in which 
thou dtfpofeft of Ksngdonts. But a" 
hove there are vaft fpaces, to whofe 
poJfeJJioH the Mind is admitted, pro* 
vided it brings but little of the Body a-' 
long with it, that it is purged of every 
vile thing, and that it is nimble and 
free, and content with fmall matters. 
And (b he goes oa to (hew that when 
the Mind is once arrived to tho(e ce- 
leftiai Regions, how it is come to its 
proper Habitation -, is delivered from 
its Bonds ; hath this argument of its 
Divinity, that divine things delight 
and pleafe it, and is converfant with 
them as its own ; that it can (ecurely ^ 
behold the Ridngs and Settings and 
various coiirfes of the Stars ) that k 
curiouQy pries into all thofe matters. 
Its nearly appertaining to it (elf: that 
then it contemns the narrow bounds 
of its former Habitation, it being but 
a trifling Space, of a few days Jour- 
ney, from the utmoft Limits of Spain 

to 
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to the very Indies ^ whereas the ce- 
leftial Regions afford a path for the 
vandcriog of the fwifteft Star for 30 
years, without any refiftance j in which 
Regions he tells us the Mind arrives 
ta the knowle'dge of tho(e things at 
lad, which it had before long enqui- 
red after, and there begins to know 
GOD. Thus Seneca; )Vih\c\i ihall 
fuffice for this third Inference. 



Chap. VI. 

That we Jhould afpire after 
the Heavenly o^ate, 

I Shall deduce only one thing more 
from my preceding View of 
the Heavens, and that is to afpire af- 
ter the Heavenly State, to feek the 
things that are above. We are na- 
turally pleafed with new things, we 
take great Pains, undergo dangerous 

R 3 Voyages, 



INDEX. 



Cold 4od Heat, the Caufe of if$ difftrepce in 

Winter and Summer 9} 

Comets, Plapes of Puniflim^nc $5, 235 

— ^— their Influences 5 4. 

Ezpefiations of one y y 

the Time when the next will appear y 6 

their Orbs 70, 2 3 (J 

the Adjuftment of their Motion 162 
that in i6?o, 237 



•m^ 



^-mmm 



Computations of the Magnitude of the Univerfe 

both Ancient and Modem 8 

Qopernkan Syfteme, Prelim. Dijc. p. vii. 

■ its Reafonablenefs, ibid. x. 

■ Objeftions from Scripture anfwered ibid . 

xxi 



•—— Ob)C Aioos from Senfe anfwered ibid. 

xxxt 
-'-'—- Objeftions from Philofophy anfwered ib. 

xxxii 

Cruhtri^s (Mr.) Diiput^ with Mr. Qafc^igne 78 

Day, its Benefit 98 

Death depending on the Moon i8y 

Diamond^ why made angular 12^ 

Divifion of the Work 6 

E. 

Earth^s Magnitude and Meafures 10 

not the Center of the Univerfe 39 

its Diurnal Motion 8y, 148 

■ its Annual Motion 90 

the Benefit of thcfe twp Moitions lying in 



^■•1- 



different Pa^hs pi 

r «s 



■^W«B*>* 



INDEX. 



^ 



- ■' its Sphericity 1 14 

the Convenience of that Figure 138 

its Hills and Valleys j 17 

its Parts are well laid j 3 j 

its Diameter 148 

its Centrifugal Force and Gravity 149 

its due Diftance from and Pofition to the 

Sun 172 

it is a Moon to the Moon 1 89 



l^arthquakes i4jr 

Eclipfes J 85 

F. 

Figure of the Heavenly Bodies iti 

■ ■ the Caufe thereof 1 16, 141 

• it is wifely ordered 12 5, 128, 137 

Firmament i$j^% 

Fixt Stars are Suns ^2, 34, 1^7 

their Magnitude 14 

— their Diftance i i > 5 i 

arc innumerable 23,30 

-rrr— the Author's Obfervation of them 24 
*— •^- — they have Planets, 3 5 and Prelim. Difc* 

xliu 
^ the Author's Obfervations of thofe Pla- 
nets ibid.xliii 
are duly and orderly placed $j 



Force Centrifugal and Centripetal 147, 151 

■ the nice adjuftment of thefe among the 

Planets iJP 

G. 

Galaxy, vid. Milky Way. 

(jaliIao*s Experiment which anfwcrs the Objefli- 

• qns againft Cofernicus Prelim. Difi. xxxiil 

Cafmgne^s 



INDEX. 

Gafcoiine's (Mr.) Controverfy with Mr. Crabtrie 
Glaffcs, which arc made ufe of by the Author 

Prelim. Difc. ii. 

God's Exiftcncc coUcaed from the Heavens by 1 

the Heathens 2ip i 

his Perfeaion and Attributes 227 i 

his Relation to us, and our Duty 250 I 

Gravity, its great Ufe 141, i j^ 

-' how to find its Proportion to the Centri- 

fugal Force iji 

H. 
Heat and Cold in Summer and Winter whence 

Heavens are Demonftrations of God to all Na- 
tions 2 

^ their Immenfity 15 

Heavenly Bodies are not Gods 235 ^ 

their Number j o 

• their Situation j i 

they do not interfere jg 

their Proportionate Diftances 57 

their Motion 

their Figure 

Heavenly State 245 

Jeweller's artifice 1 29 

Juf iters Magnitude 1 2, ip8 

^ his Orbit in 



III 



— his Motion round his Axis ' 78, ip8 

— his Spots 82,130 

— his Period 91, 155, and Prelim, jpifc.x 
~ what his Belts arc 30 

^ — his 



( 

. I 



1 



r 



- — 1 — I ' — 

ilg"". L u ... ■ '" --r^- -■ ^ 

I N D E X. 

-__ his Ambit, Centrifugal Force and Gra- 



vity «5o 

his Light ' ^ ipi 

his Satellitps, Days and Scalbns 197 

. by whom and when difcpvered 19 j 

their Magnitudes, Piftanpe from Jufi- 



ter, Periods apd Latitudes 97, 200 
jhc Author's Obfervation of the Third 

99 

— — their Ufes 100 

.. his Diftjipce from the Sun i^f 



L. 

fjtSlamius's Argument ags^inft the Divinity of the 

Heathen Gods , »35 

Light, its Neceffity 17* 

M. 

Magnitude of the Earth to 

of the other Planets 1 1 

, an Error in computing it 1 » 

'. : — of the Univerfe 7 

Magmts Qrbis a Poin? 5 « 

— -»_ its Magnirude 18 

Mars bis Magnitude 1 1 

his Orbit 14 

Period 9t 

his Diurnal Motion 85 

his Spots 83,132 

— . hisPhafes 113 

— whether he hath Satellites 194 

St. Marthas Mountains 1 19 

Mfrcurj hath no Satellites 19 

• ' . . his 



INDEX. 

Ms Phafes ji% 

his Magnitude 1 1 

his Orbit 20 

his Period 91^ and Prelim. Difc.ix 

wras invented by Mr. Gafanme 78 
Milky Way 3^^ 

- One caufe of its Whitcnefe according to 

the Author Prelim. Difc. xliv 

9/bhneux (Mr.) Reflexion loi "^ 

Moon's Magnitude i x 

■■ the Magnitude of her Qrh 17 

■ her Diftancc 1 8 

herUfe 185 

' her Influence 1 84 

her Light, Eclipfcs, Revolution and La- 
titude 18 J 

her Phafes 11* 

her Mountains and Vallies 115, 128, i^q 

how to meafure them 1 20 

hath Seas 128, 189, and Prelim. Dife: 

xlviit 

her Appearance foon after the Full, ibid. 

lii 
her Atmofphere 129, i$o, 189, and 



«p 



^r^ 



^m 



Prelim. Difc. xlviii 

- is habitable Prebm* Difc. liii 



Moons about the Planets 97 

Motions of the Heavenly Bodies 6^ 

• Caufes thereof 66 

^ accommodated tp every Globe 7^ 

' ■ Diurnal j6 

^'■' of the Sun round his Axis 77 

■ ■ ■■ of Jupiter 81 

Ufes of the Diurnal MotioQ 26 

Peri- 



INDEX. 

.= Periodical of the Primaily Planets S j> 

— the Proportion thereof to their Diftances 

conft ant and regular toi 

Mountains very high n 7 

N. 

r 

Kight, its Benefit 88 

Number of Heavenly Bodies 30 

O. 

Orbs of the Planets ao 

Oyfters fuppofed to be influenced by the Moon 

184 

P. 

Periacaca Mountains 118 

Phafcs in the Planets iia 

Philolam " 

tlanets inhabited by what Creatures Prelim. Difc. 

liv 

- their due Diftancits, 51, 176 

- the Proportion thereof 5 7» 9 ^ 
■■ their Periodick Motion 8p 

— how retained in their Orbs i j j 

' they primarily refpcft the Sun only Pre- 
lim. Dtfc. xiv. 

, they all move round their Axes ib. xvi 

— they arc Worlds ibid, xlvii. 

Planets Secondary 97i ^9i 

- their Latitudes 98 

- their Ufes ipi 
their Order and Periods Prelim. Difi. ix 



liMiiik 



^mm^um-mm 



^mmmm^ 



Plato*s Proof of God J. ^7 

Pktarcl^s Proof i 

Pofi.^ 



I N D EX. 

PofidoniH^s Sphere 104 

Primary Mdver 66 

PtoUmaick Syfteme Prelim. Difc. vi 
" it reaches not all the Phamomena ib.xii 

the Inconveniences of it ib. xirr 

Pytbagwaan Syfteme ib. vii 

• the Reafonableneis of it ib. xii 

Quickfilver, why it runs into Globules 14^ 

R. 

% 

Rapidity of the Heavens Prelim. Difc. xiir 

Reckonings Ancient and Modem concerning the 

Extent of the Univerfc j- 

S. 

Saturi^s Magnitude ' 12, 205 

Magnitude of his Orb 20 

• his Period ^i, 194, 208, and Prelim. Difc. 

X 

■ his Satelh'tes 1 9 J > 20 3 

their Size, Diflances, Periods and Latn 

tudes 205 
why the fifth Satellite not feen always 

204 
— — — his Diftance from the Sun 20^ 

his Ring 205 

■ — -^— the Magnitude of the Ring , Diftance, 
Thickncfs, Smoothncfs and Afpefts 206, &a. 

-— the prefcnt Appearance of it 2ep 

— is brighter fometimcs than others 210 

^ — th^ 



INDEX. 

— ^^^— ^■^— — -^^ ^ — — -* — 

■ ■ the Inclination of his Axis 211 

his Diurnal Rotation 212 

Sea purged by the Moon 18 j 

-S?»^c^'s pious Reflexions and Arguments againft 

Atheifm 26,224,227 

Shell-filh fuppofed to be influenced by the Moon 

184 
Shot how made 142 

Snowdon Hill v 117 

Stars, vid. Fixt. 
Stars, New, 44,70^90 

• by whom obferved 42 

*-:^ the places where they are feen 44 

■ one now appears 45 

• — what they are 4 j 

'- the Author's Obfervations and Opinion 

45, and Prelim. Difc. xliii 

how to be obferved ib. xlvi 



Summer and Winter why differ ^5 

Sun's Magnitude i ; 

— Diftance from the Earth 18 

' Horizontal Parallax ibid. 

*— is a Fixt Star 37 

• its Spots and Rotation 77, 91 

thought to be Hell 237 



— his Heat 93 9 168 

— his Diftance in Summer and Winter py 
-— his Diameter ib. 

Motions in Winter fwifter ib. 
his Ambit, Centrifugal Force and Gra- 
vity I JO 

— he is the Center of his Syfteme 17 1 
'• — his due Diftance from, and Pofition to 

the Planets 172, 

—Station 



*i 



■*— •■<*" 



INDEX. 

- — Station Pretim. Di/c. xix, x\^iix 



Syfteme of the Heavens ib. vi, -xxii xsxvii 

• St. Auguftine^s opinion of theni i b. xxx 

* ■ ^ ncw why farourcd bjr the Anthor ib. x\u 

T.- 

^ertaxiffeVi\x ii8 

I'tdes 184 

Tiff/s Argmcnts for God 4, <J2, 74, 104, 107, 

226^ 212^ 224, 23 X 

Twilight i8i 

V. 

M'mx, her Orbit .20 

— — her Spots and Rotation 83,131 

her Period pi, and Prelim. Difc. x 

—— her Phafes 1 1 1 

«. her Light 19 x 

• her Secondary Light n 3 

— — — why ihe hath no Satellites ip4 

t/niverfe, its Extent \ 3P 

Waters are well difpofed 134 

Winter Cold from whence P3 

World not to be overvalued 372 

" Pitn/s Reflexions thereon 240 

— Seneca*s Reflexions on the fame 24a 

— — a Plurality of Worlds 40, atxi Prelim. 

Difi. xlvif 



THE E NT). 



J 










.'A 



> 1 






r 



,.j> » 



7; • 



/ " 



'•„'!- 







f * 



\ . 



.^^'^ 



,1 



.4y 






•^ * 



L^S^.r^i: 




» 



^* 



>V A' 



J«. ._ ¥ 




^M^di&idf^'Aii 



rrr 



1 

I 
^1 






I 



fi£('OV£0 
g.H. C:L:SHny 

,y.«Ut«OF 



r-iy- 




» 



\ 



/ 



^* 






r^ 



'^1 






f 



tut ciULLf St 






